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@ Resurfacing of rodent antibodies. 

© A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 
method comprising : 

(a) determining the conformational structure of the variable region of said rodent antibody or 
fragment thereof by constructing a three-dimensional model of said rodent antibody variable region ; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystal- 
lographic structures of a sufficient number of rodent antibody variable region heavy and light chains to 
give a set of heavy and light chain framework positions wherein said set is identical in 98% of said 
sufficient number of rodent antibody heavy and light chains ; 

(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and light 
chain surface exposed amino acid residues using said set of framework positions generated in said step 

(b) ; 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface 
exposed amino acid residues that is most closely identical to said set of surface exposed amino acid 
residues defined in said step (c), wherein said heavy and light chain from said human antibody are or are 
not naturally paired ; 

(e) substituting, in the amino acid sequence of said rodent antibody or fragment thereof to be 
humanized said set of heavy and light chain surface exposed amino acid residues defined in said step 

(c) with said set of heavy and light chain surface exposed amino acid residues identified in said step (d) ; 

(f) constructing a three-dimensional model of said variable region of said rodent antibody or fragment 
thereof resulting from the substituting specified in said step (e) ; 

(g) identifying, by comparing said three-dimensional models constructed in said steps (a) and (f), any 
amino acid residues from said set identified in said step (d), that are within 5 Angstroms of any atom of 
any residue of the complementarity determining regions of said rodent antibody or fragment thereof to 
be humanized ; and 

(h) changing any residues identified in said step (g) from the human to the original rodent amino add 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues ; 
with the proviso that said step (a) need not be conducted first but must be conducted prior to said step 
(9). 
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FIELD OF THE INVENTION 

The present invention relates to the development of prediction rules that can be used to accurately model 
the variable regions (V-regions) of antibodies. The development of these rules and their application in the pre- 

5 dictive molecular restructuring of the surfaces of variable domains of non-human monoclonal antibodies en- 
ables changing of the surface, resurfacing, of these monoclonal antibody V-regions to replicate the surface 
characteristics found on human antibody V-regions. This method of resurfacing non-human monoclonal anti- 
body V-reglons to resemble human antibody V-regions is expected to permit the production of functional altered 
antibodies, which retain the binding parameters of the original non-human monoclonal antibody, with improved 

10 therapeutic efficacy in patients due to the presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 
General Background of Antibodies 

15 

Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of 
human disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum of high af- 
finity antibodies. Invariably, the introduction of murine or other rodent antibodies into humans results in the 
production of a human anti-mouse antibody (HAMA) response due to the presentation of a foreign protein in 

20 the body. The production of HAMA in patients can result from the introduction of foreign antibody in a single 
dose orfrom extended use in therapy, for example, fort he treatment of cancer. Extended use of murine antibody 
is generally limited to a term of days or weeks in patients before concerns of anaphylaxis arise. Moreover, once 
HAMA has developed in a patient, future use of murine antibodies for diagnostic or therapeutic purposes is 
often precluded for the same reasons. 

25 Beyond ethical considerations, attempts to produce human monoclonal antibodies have not been highly 
successful for a number of reasons. The production in vitro of human monoclonals rarely results in high affinity 
antibodies. In vitro cultures of human lymphocytes yield a restricted range of antibody responses relative to 
the broad spectrum of reactive antibodies produced in vivo through direct immunization of mice. Additionally, 
in humans, immune tolerance prevents the successful generation of antibodies to self-antigens. All of these 

30 factors have contributed to the search for ways to modify the structures of murine monoclonal antibodies to 
improve their use in patients. Many investigators have attempted to alter, reshape or humanize murine mono- 
clonal antibodies in an effort to improve the therapeutic application of these molecules in patients. 

Strategies of Antibody Human izat ion 

35 

The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka, K. et al. (Bobrzecka, K., Konieczny, 
L, Laidler, P. and Rybarska, J. (1980), Immunology Letters 2, pp. 151-1 55) and by Konieczny et ai. (Konieczny, 
L, Bobrzecka, K„ Laidler, P. and Rybarska, J. (1981), Haematologia 14 (I), pp. 95-99). In those reports, the 

40 protein subunits of antibodies, rabbit Fab fragments and human Fc fragments, were joined through protein dis- 
ulfide bonds to form new, artificial protein molecules or chimeric antibodies. 

Recombinant DNA technology was used to construct gene fusions between DNA sequences encoding 
mouse antibody variable light and heavy chain domains and human antibody light chain (LC) and heavy chain 
(HC) constant domains to permit expression of the first recombinant "near- human" antibody (chimeric antibody) 

45 product (Morrison, S.L., Johnson, M.J.. Herzenberg, L.A. and Oi, V.T. (1984), Proc. Natl. Acad. Sci. U.SA 81. 
pp. 6851-6855). 

The kinetics and immune response in man to chimeric antibodies has been examined (LoBuglio, A.F., 
Wheeler, R.H.. Trang, J., Haynes, A., Rogers, K., Harvey, E.B., Sun, L., Ghrayeb, J. and Khazaeli, M.B. (1989), 
Proc. Natl. Acad. Sci. 86, pp. 4220-4224). 

so Chimeric antibodies contain a large number of non-human amino acid sequences and are immunogenic 

in man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA is directed 
against the murine V-region and can also be directed against the novel V-region/C- region (constant region) 
junctions present in recombinant chimeric antibodies. 

To overcome some of the limitations presented by the immunogenicity of chimeric antibodies, the DNA 

55 sequences encoding the antigen binding portions or complementarity determining regions (CDR's) of murine 
monoclonal antibodies have been grafted by molecular means in the DNAsequences encoding the frameworks 
of human antibody heavy and light chains (Jones, P.T., Dear, PH., Foote, J., Neuberger, M.S. and Winter, G. 
(1986), Nature 321, pp. 522-525; Riechmann, L„ Clark. M., Waldmann. H. and Winter, G. (1988), Nature 332. 
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pp. 323-327). The expressed recombinant products called reshaped or humanized antibodies are comprised 
of the framework of a human antibody light or heavy chain and the antigen recognition portions, CDR's, of a 
murine monoclonal antibody. Several patent applications have been filed in this area including, for example, 
European Patent Application, Publication No. 0239400; European Patent Application, Publication Nos. 
s 0438310A1 and 0438310A2; International Patent Publication No. WO 91/09967; and International Patent Pub- 
lication No. WO 90/07861. 

However, it is questionable whether European Patent Application (EP), Publication No. 0239400 is truly 
enabling. It is not assured In this patent that the best fit is made to assure proper presentation of the CDR 
loops at the antibody combining site. 
10 EP Publication Nos. 0438310A1 and 043831 0A2 go a step beyond EP Publication No. 0239400 by pro- 

tecting the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain 
(HC) V-regions. These V-region frameworks should show a high degree of sequence similarity with the fra- 
meworks of the murine monoclonal antibody and present the CDR's in the appropriate configuration. However, 
the criteria for sequence matching are no more sophisticated than simple homology searching of the antibody 
is protein or DNA databases. 

International Patent Publication No. WO 91/09967 attempts a further variation of the method disclosed in 
EP Publication No. 0239400. In Internationa! Patent Publication No. WO 91/09967, homology of the donor se- 
quences and the acceptor framework is not important, rather it discloses that a selected set of residues in the 
LC and HC are critically important to humanization. The ability to make changes at these positions is the basis 
20 of International Patent Publication No. WO 91/09967. 

International Patent Publication No. WO 90/07861 proposes four important criteria for designing human- 
ized antibodies. 1 ) Homology between human acceptor and non-human donor sequences. 2) Use donor rather 
than acceptor amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework 
amino acids at positions adjacent to the CDR. 4) Use donor amino acids at framework positions where the 
25 sidechain atom is within 3 Angstroms of the CDR in a 3-D model. The first antibody humanized by this method 
retained less than 1/3 the affinity of the original monoclonal antibody. 

None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there is 
no guarantee of identical conformations for CDR's because i) the V L -V H interaction is not identical in all V-re- 
30 gions and ii) accurate prediction of the CDR-framework interactions are key to faithful reproduction of the an- 
tigen binding contacts. 

The above methods do not offer a general solution to solving the issues surrounding antibody humaniza- 
tion, rather the methods as outlined in each reference above involve a substantial amount of trial and error 
searching to obtain the desired affinity in the final humanized product. More importantly, there is no guarantee 
35 that corrective changes in framework amino acids will leave the reshaped V-regions resembling the surface 
character of a truly human antibody. Therefore, it can be argued that antibodies humanized by the above meth- 
ods may be immunogenic in man. 

Antigenicity of Antibodies 

40 

The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products, intro- 
duced Into humans can be viewed as a surface phenomenon. In general one can view the immune system as 
scanning the surface of a protein introduced to the body. If the F v portion of a humanized antibody 'opens- 
up' in the circulation then internal residues can be presented to the immune system. On the other hand, if the 
45 F v portion is stable and tightly packed then only the surface residues presented by the V-regions and the in- 
terface between the V L and V H regions will be 'scanned'. 

Surface Reshaping or Resurfacing ofAnjjbobjes 

50 The notion of surface presentation of proteins to the immune system raises the prospect of redesigning 
murine monoclonal antibodies to resemble human antibodies by humanizing only those amino acids that are 
accessible at the surface of the V-regions of the recombinant F v . The resurfacing of murine monoclonal anti- 
bodies to reduce their immunogenicity could be beneficial in maintaining the avidity of the original monoclonal 
antibody in the reshaped version, because the natural framework-CD R interactions are retained. The value of 

55 maintaining the integrity of the framework-CDR interactions has been illustrated as summarized below. 

In a recent research report, two different reshaped versions of the rat monoclonal antibody, Campath-9 
(anti-human CD4), were generated (Gorman, S.D., Clark, M.R., Routiedge, E.G., Cobbold, S.P. and Waldmann, 
H. (1991), Proa Natl. Acad. Sci. U.S.A. 88. pp. 4181-4185). In one version, pV h N£W/Cgi. the acceptor V H fra- 
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mework was from the human NEW-based heavy chain, which has 47% identical residues to the Campath-9 
V H . While in the second version, pV H KOL/C Q1 , the acceptor V H framework was from the human KOL antibody, 
which has 72% identical residues to Campath-9 V H . Each reshaped antibody contained the identical V L domain 
from the human REI antibody sequence. However, the recombinant product of pV H KOL/C Q1 had an avidity for 

5 CD4 that was substantially greater than the product of pV H NEW/ C G1 . The authors proposed a reshaping strat- 
egy where human sequences, that are highly homologous to the rodent antibody of interest, are transferred, 
by in vitro mutagenesis, into the rodent V-region to create a "bestf if reshaped antibody. This strategy uses 
the term "bestf it" to describe the modeling process, however, there Is no quantitative formula employed to as- 
sess "bestfit", and so in effect, the process is subjective. Additionally, there is no resurfacing concept presented 

w in that paper. 

The concept of reducing rodent-derived antibody immunogenicity through the replacement of exposed re- 
sidues in the antibody framework regions which differ from those of human origin is discussed in a recent paper 
(Padlan, E.A. (1991), Molecular Immunology 28, pp. 489-498). In that paper, the variable domains of two an- 
tibody structures, KOL (human) and J539 (mouse), are examined. The crystal structures of the Fab fragments 

t5 of these two antibodies have been elucidated to high resolution. The solvent accessibility of the exposed fra- 
mework residues in the variable domains of these two antibodies were compared to a sequence database of 
human and murine antibody V-region subgroups. On the basis of his findings, Padlan proposed to reduce the 
antigenicity of allogeneic variable domains [murine V-regions], through replacement of the exposed residues 
in the framework regions with residues usually found in human antibodies. In murine sequences with the high- 

20 est similarity to a given human sequence, the number of changes necessary to "humanize 0 a murine V-region 
surface would range from 6-15 amino acid changes per V-region. This reference suggests how to convert one 
antibody surface into another but no general method is developed. Application of the procedure is provided 
by two examples, a worst-case and a best-case. 

25 Worst Case: 

Among the representative murine kappa V L sequences examined for which its autologous V H has been 
sequenced, S1 07V L has the most residues that need to be replaced to humanize it. S1 07V L is most similar to 
the members of the human subgroup VKIV and JK2. The exposed or partially exposed residues that need to 
30 be replaced are those at positions 9, 10, 14, 15, 16, 17, 18, 22, 41, 63, 80, 83, 85, 100 and 106. Murine V- 
region S107V H is most similar in its framework to the members of the human subgroup VHIII and JH6. The 
exposed or partially exposed residues in S107V H that need to be replaced are those at positions 3, 40, 68, 73, 
75, 76, 82b and 89. A total of 23 residues need to be replaced to humanize the variable domains of S1 07. 

35 Best Case: 

Among the murine V H sequences examined for which the autologous V L has also been sequenced, 
MOPC21V H has the least number of residues that need to be replaced to humanize it MOPC21 V H is most sim- 
ilar in its framework to the members of the human subgroup Hill and JH6. The exposed or partially exposed 

40 residues that need to be replaced are those at positions 1, 42, 74, 82a, 84, 89 and 108. MOPC21V L is most 
similar in its framework to human subgroup VKIV and JK4. The exposed or partially exposed residues that need 
to be replaced are those at positions 1 , 9, 12, 15, 22, 41, 63, 68, 83 and 85. A total of 17 amino acids need to 
be replaced to humanize the variable domains of MOPC21. 

Of the light chains in the Best- and Worst-Case examples cited above, S107V U required changes at 15 

45 positions and MOPC21 V L required changes at 10 positions. Only seven of the changes are common to both 
of these light chain sequences (see underlined residues). Moreover, of the heavy chain residues that need to 
be replaced to humanize the respective V-regions, S107V H required changes at 8 positions and MOPC21V H 
required changes at 7 positions. In this instance, only one position is common to both of these heavy chain 
sequences (see residues in boldface). 

so An analysis of S 107 V-regions alone would not have led to the prediction of which residues to change in 

MOPC21 . The reason for this is that the surface residues in Padlan's analysis are only determined by reference 
to the crystal structure analysis of one antibody. In addition, the basis for defining the surface exposure of an 
amino acid at a particular position on that crystal structure is a continuous gradient of change, e.g., the frac- 
tional solvent accessibility values (Padlan, E.A. (1990), Molecular Immunology 28, pp. 489-498) were comput- 

55 ed, where: 0 to 0.2 = completely buried, 0.2 to 0.4 = mostly buried, 0.4 to 0.6 = partly buried/partly exposed, 
0.6 to 0.8 = mostly exposed, and 0.8 or above = completely exposed. By limiting the analysis of exposed surface 
residues to a single crystal structure and by superimposing a broad range of solvent accessibility ratios on 
exposed residues, such a modeling strategy could be expected to have a wide margin of error in its calculations. 
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This model fails to take into account the great majority of structural information available in the database for 
other antibody crystal structures. 

SUMMARY OF THE INVENTION 

5 

Accordingly, it is an object of this invention to provide humanized rodent antibodies or fragments thereof, 
and in particular, humanized rodent monoclonal antibodies that have improved therapeutic efficacy in patients 
due to the presentation of a human surface on the V-region. This and other objects have been attained by 
providing a method for determining how to humanize a rodent antibody or fragment thereof by resurfacing the 
10 method comprising: 

(a) determining the conformational structure of the variable region of the rodent antibody or fragment 
thereof by constructing a three-dimensional model of the rodent antibody variable region; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystallographic 
structures of a sufficient number of rodent antibody variable region heavy and light chains to give a set of 

75 heavy and light chain framework positions wherein the set is identical in 98% of the sufficient number of 
rodent antibody heavy and light chains; 

(c) defining for the rodent antibody or fragment thereof to be humanized a set of heavy and light chain 
surface exposed amino acid residues using the set of framework positions generated in step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface exposed 
20 amino acid residues that is most closely identical to the set of surface exposed amino acid residues defined 

in step (c), wherein the heavy and light chain from the human antibody are or are not naturally paired; 

(e) substituting, in the amino acid sequence of the rodent antibody or fragment thereof to be humanized 
the set of heavy and light chain surface exposed amino acid residues defined in step (c) with the set of 
heavy and light chain surface exposed amino acid residues identified in step (d); 

25 (f) constructing a three-dimensional model of the variable region of the rodent antibody or fragment thereof 
resulting from the substituting specified in step (e); 

(g) identifying, by comparing the three-dimensional models constructed in steps (a) and (f), any amino acid 
residues from the set identified in step (d), that are within 5 Angstroms of any atom of any residue of the 
complementarity determining regions of the rodent antibody or fragment thereof to be humanized; and 

30 (h) changing any residues identified in step (g) from the human to the original rodent amino acid residue 

to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; with the pro- 
viso that step (a) need not be conducted first, but must be conducted prior to step (g). 
Also provided is a method for producing a humanized rodent antibody or fragment thereof from a rodent 
antibody or fragment thereof, the method comprising: 

35 (I) carrying out the above-described method for determining how to humanize a rodent antibody or frag- 
ment thereof by resurfacing; and 

(II) modifying the rodent antibody or fragment thereof by replacing the set of rodent antibody surface ex- 
posed amino acid residues with the rodent antibody humanizing set of surface exposed amino acid resi- 
dues defined in step (h) of the above-described method. 
40 In a preferred embodiment, the rodent antibody or fragment thereof is a murine antibody, and most pre- 

ferably murine antibody N901. 

BRIEF DESCRIPTION OF THE FIGURES 

45 Figure 1 shows an algorithm that can be used for constructing a three-dimensional model of the rodent 
antibody variable region. 

Figure 2 is a diagram showing the approach to determine how to humanize a rodent antibody or fragment 
thereof according to the present invention. 

Figures 3A and 3B are plots of relative accessibility of amino acid residues for twelve antibody F v struc- 

50 tures, mapped onto the sequence alignment of these structures. Structures Glb2 (Jeffrey, P.D., Doctor of Phi- 
losophy Thesis, University of Oxford, United Kingdom, 1991), D1.3 (Amrt, A.G., Mariuzza, RA, Phillips, S.E.V. 
and Poljak, R.J. (1986), Science 233, pp. 747-753). 3D6 (Grunow, R., Jahn, S., Porstman, X, Kiessig, T., Steink- 
eller, H., Steindl, F. f Mattanovich, D., Gurtler, L, Deinhardt, F., Katinger, H. and von R. ( B. (1988), J. Immunol. 
Meth. 106, pp. 257-265) and 36-71 (5fab) (Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L and Petsko, 

55 GA (1990), Proc. Nad. Acad. Sci. U.S. A 87, pp. 338-342) are not yet present in the Brookhaven database. 
The other structures used were: 2hfl (Sheriff, S., Silverton, E.W., Padlan, EA, Cohen, G.H., Smith-Gill, S.J., 
Finzel, B.C. and Davies, D.R. (1987), Proc. Natl. Acad. Sci. U.S.A. 84, pp. 8075-8079), 3hfm (Padlan, E., Sil- 
verton, E., Sheriff, S., Cohen, G., Smith-Gill, S. and Davies, D. (1989), Proc. Natl. Acad. Sci. U.SA 86, pp. 
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5938-5942), 2fbj (Mainhart C.R., Potter, M. and Feldmann, R.J. (1984), Mol. Immunol. 21, pp. 469-478), 3fab 
(Saul, FA, Amzel, L.M. and PoljaK, RJ. (1978), J. Biol. Chem. 253, pp. 585-597), 4fab (Herron, J., He, X, 
Mason, M., Voss, E. and Edmunson, A. (1989), Proteins: Struct, Funct, Genet 5, pp. 271-280), 2mcp (Segal, 
D., Padlan, E., Cohen, G., Rudikoff, S., Potter, M. and Davies, D. (1974), Proc. Natl. Acad. Sci. U.S. A 71, pp. 

5 4298-[77]), 2fb4 (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. Biol. 141, pp. 369-391), and 1f19 
(Lascombe, M. Alzari, P., Boulot, G., Salujian, P., Tougard, P., Berek, C, Haba, S., Rosen, E., Nisonof, A and 
Poljak. R. (1989), Proc Natl. Acad. Sci. U.S. A 86, p. 607). These structures are designated by their Brookhav- 
en entry code. The sequence numbering used here is described in Figures 4A and 4B. Figure 3A graphically 
shows the relative accessibility for the heavy chain and Figure 3B graphically shows the relative accessibility 

10 for the light chain. 

Figures 4A and 4B show alignments of sequences generated using the three methods of human ization. 
Sequences are: 1) Original rodent N901. 2*3) KOt (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. 
Biol. 141, pp. 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) 
(KJobeck, H., Meindl, A, Combriato, G., Solomon. A. and Zachau, H. (1985), Nucleic Acids Res. pp. 6499-6513) 

75 and H(G 36005) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S. A 87), and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, 
G., Combriato, G., Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and 
H(PL0123) (Bird, J., Gaiai, N. f Link, M.. Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 

20 ABM (trademark for commercial software, Oxford Molecular Ltd., Oxford, U.K.), which is based on structural 
conservation and not sequence homology as used by Padlan etal. (Kabat E.A, Wu.T.T., Reid-Miller, M., Perry, 
KM. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological Interest. U.S. Department of Health 
and Human Services, Fourth Edition). The sequence changes which have to be introduced in order to resurface 
N901 with a given sequence are marked with bars, back-mutations as determined from F v models are marked 

25 with stars. The sequence homology of given sequences to N901 are shown in brackets after each sequence. 

Figure 5 is a stereo plot of mean antibody ^-barrel, coordinates determined by iterative multiple fitting of 
eight antibody structures. Strands 7 and 8 comprise the 'take off positions for CDR H3 and are not included 
in the fitting of V L and V H regions. 

Figure 6 is a plot of RMS deviation from the mean of the eight (3-sheet strands comprising the framework. 

30 The RMS was calculated from structures F19.9, 4-4-20, NEW, FBJ, KOL, HyHEL-5, HyHEL-10 and McPC603. 
N,Ca,C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most dis- 
ordered residues are all the residues of strand HFR4, the last residue of LFR1, and the first and last residue 
of HFR2. The nomenclature of the strands is explained in the alignment in Table 2. LFR1 - #1 , LFR2 - #2, LFR3 
- #3, LFR4 - #4, HFR1 - #5, HFR2 - #6, HFR3 - #7, HFRS4 - #8. 

35 Figure 7 is a flowchart of the overall modelling protocol known as CAMAL. 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 
2. The loops are positioned after global framework fit This does not represent the best local least squares fit, 
but shows how the loops are positioned globally onto the framework. 

Figures 9A to 9D are stereo (N,C-a,C,0) representations of crystal structures and models of D1.3, 3671 

40 and Gloop-2 variable domain and p-barrel strands described in Example 2. Crystal structures are shown with 
open bonds, model with solid bonds. The difference between t he 3D6-H3 in the model and the crystal structure 
Is due to a 5-7° twist In the extended p-sheet conformation of this loop, Figure 9A D1.3, Figure 9B: 36-71, 
Figure 9C; Gloop-2, Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. 

45 (Kabat, E.A. Wu, T.T., Reid-Miller, M„ Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Im- 
munological Interest. U.S. Department of Health and Human Services, Fourth Edition). 

DETAILED DESCRIPTION OF THE INVENTION 

50 The existence of specific, yet different, surface patches in murine and human antibodies may be the origin 
of the inherited imrnunogenicity of murine antibodies in humans. Statistical analysis of a database of unique 
human and murine antibody F v fragments has revealed that certain combinations of residues in exposed sur- 
face positions are specific for human and murine sequences. The combinations are not the same in human 
and murine F v domains. However, it is possible to define families of surface residues for the two species of 

55 antibodies. These families reveal a novel method for the "human ization" or reshaping of murine antibodies. 
Humanization is the modification of the solvent accessible surface of a non-human antibody or fragment there- 
of to resemble the surface of a chosen human antibody or fragment thereof such that the modified non-human 
antibody or fragment thereof exhibits lower imrnunogenicity when administered to humans. Such a process 



6 




EP 0 592 106 A1 

applies in the present application to antibody variable regions but could equally well apply to any other antibody 
fragment The method is considered to be generally applicable to humanization of rodent antibodies. 

According to the present invention, a statistical analysis is presented which is based on accessibility cal- 
culated for a range of antibody crystal structures. When this information is applied to an antibody sequence 
5 database, it is possible to discriminate between human and murine antibodies at the sequence level purely on 
the basis of their surface residue profiles. 

Rational Resurfacing Approach 

10 There are several key features of the resurfacing approach of the present invention. 

1) This method uses as a starting point, construction of a three-dimensional model of a rodent variable 
region by known methods; 

2) A large number (e.g., twelve) of antibody F v or Fab fragment x-ray crystallographic structures are ana- 
lyzed to produce an unambiguous set of surface exposed amino acid residues that will be positional ly iden- 

15 tJcal for a majority (98%) of antibodies. The set is produced by identifying all those residues whose solvent 
accessibility is above a given cut-off (typically 30%), calculated using a modification of the method of 
Kabsch and Sander (Kabsch, W. and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) in which explicit 
atomic radii are used for each atom type to predict sidechain positions as is described below in more detail; 

3) Using a complete human antibody database, the best set of human heavy and light chain surface ex- 
20 posed amino acid residues is selected on the basis of their closest identity to the set of surface amino 

acid residues of the murine antibody; 

4) In order to retain the conformational structure- of the CDRs of the rodent antibody, replacement of any 
human surface exposed amino acid with the original rodent surface exposed amino acid residue is carried 
out whenever a surface residue is calculated from the three-dimensional model to be within 5 Angstroms 

25 of a CDR residues. 

The general resurfacing approach of the present invention is illustrated in Figure 2. The approach can be 
divided into two stages. In the first, the rodent framework (white) is retained and only the surface residues 
changed from rodent (dark grey circles) to the closest human pattern (light grey circles). This should remove 
the antigenicity of the rodent antibody. In the second stage, surface residues within 5 Angstroms of the CDRs 

30 are replaced with the rodent equivalents in an attempt to retain antigen binding and CDR conformation. 

The method of the present invention is applicable to whole antibodies as well as antibody fragments. Suit- 
able antibody fragments that can be used can readily be determined by the skOled artisan. Examples of some 
suitable fragments include a single chain antibody (SCA), an antibody F v fragment, Fab fragment, Fab 2 frag- 
ment, Fab' fragment, or other portion of an antibody comprising the binding site thereof. 

35 According to the present invention, an important step in the method for determining how to modify a rodent 
antibody or fragment thereof by resurfacing is to determine the conformational structure of the variable region 
of the rodent antibody or fragment thereof to be humanized by constructing a three-dimensional model of the 
rodent antibody variable region. This can be done by known methods such as those described, for example, 
in Martin et al. (Martin, A.C.R., Cheetham, J.C. and Rees, A.R. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 

40 9268-9272; Methods in Enzymology (1991), 203, pp. 121-152) and as described in detail in Example 2. 

Martin et al. describe an algorithm which is depicted in Figure 1 . The algorithm applies to murine and human 
antibodies equally well. The present inventors therefore expect that based on sequence similarity between 
antibodies of different species (Kabat, E.A. Segments of Proteins of Immunological Interest, National Institutes 
of Health, U.S.A. 1991), the algorithm will work equally well for rat and other rodent antibodies. 

45 Briefly, the algorithm depicted in Figure 1 can be summarized as follows. The framework region of an an- 
tibody to be modelled is selected on the basis of sequence homology and constructed by a least squares fit 
onto the six conserved strands of the variable region p- barrel. Light and heavy chain complementarity deter- 
mining regions are constructed using a combination of canonical structures (Chothia, C. and Lesk, A.M. (1 987), 
J. Molec. Bio. 196, pp. 901-917), database searching and conformational searching. Detailed descriptions of 

50 these methods are described in Example 2 herein and in the above two references (Martin et al. 1989 and 
1991). 

According to the present invention, another three-dimensional model is also constructed. The other three- 
dimensional model is of the rodent antibody variable region having human antibody surface amino add resi- 
dues substituted therein at particular rodent antibody surface residue positions. 
55 This other three-dimensional model is constructed by carrying out the series of steps described next 

The first of the steps is to generate sequence alignments from relative accessibDity distributions from x- 
ray crystallographic structures of a sufficient number of rodent antibody variable region heavy and light chains 
to give a set of framework positions of surface exposed amino acid residues which is identical in a majority 
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10 



IS 



(98%) of the variable regions. 

As used herein, the term "framework" means the antibody variable region from which the complementarity 
determining regions have been excluded. 

"Complementarity determining regions" means those amino acid sequences corresponding to the follow- 
ing numbering system as defined by Kabat, EA (In Sequences of Immunological Interest, N.I.H., U.S.A., 1991). 



Light Chain 


L1 


residues 


24-34 


Light Chain 


L2 


residues 


50-56 


Light Chain 


L3 


residues 


89-97 


Heavy Chain 


H1 


residues 


31-358 


Heavy Chain 


H2 


residues 


50-58 


Heavy Chain 


H3 


residues 


95-102 



20 



25 



30 



35 



40 



50 



55 



A sufficient number of rodent antibody fragments that need to be analyzed in order to produce the set of 
framework positions of surface exposed amino acid residues can readily be determined by the skilled artisan 
through routine experimentation using a database of antibody sequences. Thus, this step can be conducted 
using suitable databases now in existence or later compiled. 

The x-ray crystallographic structures are used to determine relative accessibility distributions of surface 
exposed amino acid residues. The relative accessibility distributions identify all those residues whose solvent 
accessibility is above a given cut-off (typically 30%), calculated using a modification of the method of Kabsch 
and Sander (Kabsch, W. and Sander C. (1983), Biopoiymers 22, pp. 2257-2637) in which explicit atomic radii 
are used for each atom type. 

The relative accessibility distributions determined from the x-ray crystallographic structures can then be 
used to generate sequence alignments which give a set of framework positions of surface exposed amino acid 
residues which is identical in a majority (98%) of the variable regions. 

The set of framework positions of surface exposed amino acid residues for the variable regions of murine 
antibodies is shown in Table 1, set forth in Example 1, and was produced using the sequence alignments and 
accessibility distributions shown in Figures 3Aand 3B. 

Once a set of framework positions of surface exposed amino acid residues for the variable regions of the 
rodent antibodies have been generated, the surface exposed residues of the heavy and light chain pair of the 
rodent antibody, or fragment thereof, to be humanized can be identified using an alignment procedure such 
as that described in Example 1 and shown in Figures 3A and 3B. This defines a set of surface exposed amino 
acid residues of a heavy and light chain pair of a rodent antibody or antibody fragment to be humanized. 

Next, a complete human antibody sequence database is used to identify a set of surface exposed amino 
acid residues from a human antibody variable region that have the closest positional identity to the set of sur- 
face exposed amino acid residues of the variable region of the rodent antibody that is to be humanized. The 
set of surface exposed amino acid residues from t he human antibodies can be separately identified for a heavy 
chain and for a light chain that are not naturally paired and/or a set can be identified from a natural human 
heavy and light chain pair, that is, a pair originating from a single B cell or hybridoma clone. Preferably, the 
set is one from a natural human heavy and light chain pair. 

A humanized rodent antibody that gives the appearance of a human antibody is then predicted by substi- 
tuting the set of surface exposed amino acid residues from the rodent antibody or fragment thereof to be hu- 
manized with the set of surface exposed amino acid residues from the human antibody. 

A three-dimensional model can then be constructed from the resulting, fully substituted variable region of 
the rodent antibody or fragment thereof. The three-dimensional model is constructed using the same known 
methods mentioned above for constructing a 3-D model of the original rodent antibody or fragment thereof. 

While the antigenicity of this fully "resurfaced" or humanized antibody should be removed, an additional 
factor to be addressed is the binding affinity or the binding strength of the resurfaced antibody. Changes in 
the framework of the variable domain introduced through resurfacing can influence the conformation of the 
CDR loops and therefore antigen binding of the antibody. According to the present invention, this problem is 
removed by the next step which is to identify, by means of a comparison of both of the above-described three- 
dimensional models of the rodent antibody variable region, any residues from the set of surface exposed amino 
acid residues of the variable region heavy and light chain pair of the human antibody identified that are within 
5 Angstroms of any atom of any residue of the rodent antibody or antibody fragment complementarity deter- 
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mining regions (CDRs). 

Any residue(s) so identified is then changed back from the human to the original rodent amino acid resi- 
due^). 

The results of this method can then be applied to a particular rodent antibody by well known methods. 
5 Briefly, genes for the humanized variable heavy and light chain regions are constructed using standard recom- 
binant DNA methods (Sambrook, J., Fritsch, E.F. and Maniatis, T. (1989), Molecular Cloning, Second Edition). 
For example, a PCR method can be used (Daugherty etal. (1991), Nucleic Acids Research 19, pp. 2471-2476). 

Variable heavy chain or variable light chain gene constructs aresubcloned Into appropriate expression vec- 
tors. Suitable expression vectors contain either a human gamma or human kappa constant region gene, a suit- 
to able promoter, a sequence coding for a human immunoglobulin leader peptide (for example: met-gly-trp-ser- 
cys-ile-ile-leu-phe-leu-val-ala-thr-ala-thr (SEQ ID NO:39), Olandi etal. (1989), PNAS 86, pp. 3833-3837), and 
a drug selectable marker. 

Heavy and light chain expression plasmids can be co-transfected, for example, by electroporation into suit- 
able cells, for example, SP2/0 cells, and selected with an appropriate drug, G418, for example. Screening for 

75 intact antibody can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti- 
human kappa chain antibody, and light chains are detected with, for example, goat anti-human antibody con- 
jugated to alkaline phosphatase. 

As another approach, light chain constructs are transfected, for example, by electroporation into suitable 
cells, for example, SP2/0 cells and selected, for example, in hygromycin. Screening for light chain expression 

20 can be accomplished by ELISA assay. 96-well plates are coated with, for example, goat anti-human kappa 
chain antibody, and light chains are detected with, for example, goat anti-human antibody conjugated to alkaline 
phosphatase. 

Alight chain producing line is then used as a host to electroporate in the heavy chain construct The heavy 
chain plasmid is co-transfected with a plasmid containing the gene coding for another drug marker, for exam- 
25 pie, neomycin resistance and selected in the presence of the drug G418. Screening for intact antibody is ac- 
complished by ELISA assay. 96-well plates are coated with, for example, goat anti-human Fc and detected 
with, for example, goat anti-human light chain conjugated to alkaline phosphatase. 

EXAMPLE 1 AND COMPARATIVE EXAMPLES 

30 

The superiority of the presently claimed method for determining how to modify a rodent antibody or frag- 
mentthereof by resurfacing in orderto produce a humanized rodent antibody will now be described by reference 
to the following example and comparative examples which are illustrative and are not meant to limit the present 
invention. 

35 

A) Analysis for Murine Antibodies 

In order to determine the positions which are usually accessible on the surface of the F v domain of murine 
antibodies, the accessibility was calculated for twelve Fab x-ray crystallographic structures obtained from the 

40 Brookhaven database (Bernstein, F., Koetzle, T., Williams, G., Meyer, E., Brice, M., Rodgers, J., Kennard, O., 
Shimanouchi, T. andTasumi, M. (1977), J. Mol. Biol. 112, pp. 535-542). The relative accessibility was calculated 
using the program MC (Pedersen, J. (1991)), which implements a modified version of the DSSP (Kabsch, W. 
and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) accessibility calculation routine in which explicit atomic 
radii are specified for every atom. A residue was defined as being surface accessible when the relative ao 

45 cessibility was greater than 30%. The alignment positions of these residues were conserved in all twelve struc- 
tures (98% identity). Surface accessible framework positions constitute 40% of the F v surface area. The re- 
maining surface accessible residues are in the CDRs and in the interdomain C-terminal region. Figures 3A 
and 3B show a sequence alignment of the twelve crystal structures, the average relative accessibility, and 
the 30% accessibility cutoff. Figure 3A shows the alignments relative accessibility for the twelve murine anti- 

50 body light chains and Figure 3B shows the alignments and relative accessibility for the murine antibody heavy 
chains. 

The surface accessible framework positions were mapped onto a database of unique human and mouse 
F v sequences (see lists at the end of this Example). The frequency of particular residues in each of these pos- 
itions is shown in Table 1. Only residue frequencies higher than 5% are listed. 

55 
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i Light chain 


Position 


Human 


Mouse 


1 


D 51 E 34 A 5 5 5 


D 76 Q 9 E 6 


J 


V 38 Q 24 S 24 Y 6 


V 63 Q 22 L 5 


5 


T 61 L 37 


T 87 


9 


P 26 S 26 G 17 A 14 L 7 


S 36 A 29 L 17 P 5 


15 


P 62 V 25 L 12 


L 47 P 30 V 8 A 7 


18 


R 57 S 18 T 13 P 6 


R 38 K 22 S 13 Q 12 T 9 


46 


P 94 


P 82 S 9 


47 


G 89 


G 71 D 18 


51 


K 43 R 31 


K 70 Q 13 R 8 T 5 


63 


G 91 


G 98 


66 


D 43 S 25 A 9 


D 38 A 28 S 26 


73 


S 96 


S 90 I 5 


76 


D 43 T 18 S 16 E 15 


U 67 S 15 A 5 K 5 


86 


P 44 A 27 S 17 T 8 


A 50 r 11 1 9 t 7 Q6 


87 


E 71 D 11 G 7 


V at r\ a 

Ci 31 U O 


111 


K 74 R 12 N 6 




115 


K 54 L 40 




116 


R 60 G 33 S 5 


D aft ft 


117 


Q50T37E6P6 


A It ^ 11 r ) A 3 


Heavy chain 




Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 10 


120 


Q 83 T 7 


Q 68 K 26 


122 


V 59 L 15 Q 13 


Q57V27L5K5 


126 


G 54 A 23 P 18 


G 36 P 30 A 29 


127 


G 53 E 22 A 14 D 7 


E45G43S6 


128 


L 61 V 31 F 7 


L 96 


130 


K 46 Q 41 E 5 


K 52 Q 27 R 17 


131 


P 95 


P 91 AS 


132 


G 74 S 16 T 7 


G 82 S 17 


136 


R 53 K 23 S 17 T 7 


K 66 S 17 R 13 


143 


G 96 


G98 


145 


T 46 S 32 N 9 I 7 


T63S19N7A5D5 


160 


P84S 10 


n Aft rr m 

r 89 n 7 


161 


G93 


G 71 E 24 


162 


K 76 Q 10 R 8 


K 50 Q 30 tf 10 H 5 


183 


0 26 P 25 A 17 Q 10 T 7 


E 31 P 22 D 17 A 12 q 11 


184 


S70K9P8 


K 42 S 37 T 6 


186 


K53Q22 R7N5 


K68Q7 


1ST 


G 66 S 21 T 5 


G 62 S 16 D 10 


195 


T 30 D 26 N 19 K 7 


T36K30M26O6 


196 


S91 


S 76 A 16 


197 


K 65 I 8 T 8 R 5 


S 46 K 34 q 11 


206 


R 46 T 16 K 17 D 6 


T 55 R 26 K 8 


209 


A 50 P 21 S 13 T 8 


S 67 A 14 T 11 


210 


E46A16D13S9Z8V5 


ESS D 7 


212 


T91 


TS3S43 


222 


G 17 D 11 P 10 Y 9 V N 8 


D 67 A 19 



50 



Table 1: Distribution of accessible residues in human VH and Vl chain se- 
quences. Ail of the positions appear to be conserved, which lead* to the hy- 
phothesis that inununogenecity arises from a specific combination of these sur- 
face residues. The sequence numbering is ex planed in Figures 3A and 3B. 



55 



None of the entire combinations of surface residues in the human sequences are found in the murine se- 
quences and wee versa (see lists at the end of this Example). However, the residues in individual positions 
appear to be conserved (see Table 1). There are few residues which differ significantly between the species; 
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these are at positions 54 and 91 of the L chain and 168 and 216 of the H chain. Of these positions only position 
216 is a non conservative (V to Y) mutation. Differences between human and murine antigenicities are there- 
fore believed to arise from the combinations of residues in these positions. 

In order to determine whether the mouse sequences are more distantly related to human F v sequences 
5 than to other mouse F v sequences, the homology was calculated using a Dayhoff mutation matrix (Dayhof f t 
M. t Barker, W. and Hunt, L (1983), Meth. Enz. 91, pp. 524-545). The homology was calculated between all 
the sequences in a pool of both human and mouse sequence patches made up of the surface accessible re- 
sidues. The data was then represented as a density map (not shown) in which the sequences are plotted 
against each other. The density map can be used to discriminate "murine surfaces" from "human surfaces". 

10 

B) Reshaping of Antibody N901 

In order to test the resurfacing approach suggested by the above analysis, three human ization experi- 
ments were set up. 1) Traditional loop grafting (Verhoeyen, M.E., Saunders, J.A., Broderick, E.L., Eida, S.J. 
is and Badley, RA (1991), Disease markers 9, pp. 3-4) onto a human F v framework of known structure (KOL). 
2) Resurfacing approach using most similar chain. 3) Resurfacing approach using human sequences with most 
similar surface residues. 

The antibody used was the murine anti-N901 antibody (Griffin et at. (1983), J. Imm. 130, pp. 2947-2951). 
The anti-N901 antibody (also referred to herein as the °N901 antibody") is available commercially from Coulter 

20 Corporation under the name NKH-1 . 

The alignment of the lightchain sequences and heavy chain sequences in Figures 4A and 4B, respectively, 
show the original N901 antibody and the sequences used in each of the three approaches outlined here. 

Figures 4A and 4B show alignments of sequences generated using the three methods of humanization. 
Sequences are: 1) Original rodent N901. 2+3) KOL (Marquart, M. Deisenhofer, J. and Huber, R. (1980), J. Mol. 

25 Biol. 141, pp. 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) 
(Klobeck, H., Meindl, A.,Combriato, G., Solomon, A. andZachau, H. (1985), Nucleic Acids Res., pp. 6499-6513) 
and H(G36005) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87) and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck, H., Bronkamp, 
G., Combriato, G., Mocikat, R., Pohelnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529) and 

30 H(PL0123) (Bird, J., GalBi, N., Link, M. ( Sites, D. and Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245), and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 
ABM (ABM is a trademark for commercial software, Oxford Molecular Ltd., Oxford, U.K.), which is based on 
structural conservation and not sequence homology as used by Pad I an etal. (Kabat, E.A., Wu, T.T., Re id- Miller, 
M., Perry, H.M. and Gottesman, K.S. (1987), Sequences of Proteins of Immunological Interest. U.S. Depart- 

35 ment of Health and Human Services, Fourth Edition). The sequence changes which have to be introduced in 
order to reshape N901 with a given sequence are marked with bars, and back-mutations as determined from 
F v models are marked with stars. The sequence homology of a given sequence to N901 is shown in brackets 
after each sequence. 

40 (1) Classical Humanization 

In classical humanization the rationale Is to graft the rodent CDR's onto a framework of known structure, 
such that CDR-framework interactions can be accurately monitored by homology modelling. The model of the 
humanized antibody is compared to that of the original rodent antibody, and possible CDR interacting frame- 
45 work residues are back mutated (marked with v in alignment) in order to retain the three-dimensional shape 
of the CDR's. In this example the antibody KOL was used, giving a low homology score of only 77 and 46 in 
the heavy and light chains respectively. 

(2) Most Similar Chain Resurfacing 

50 ~ ~ 

A database of nonredundant human antibody sequences was compiled from available protein and nucleo- 
tide sequences. A total of 164 H and 129 L chains were sampled. 

Each of the rodent chains, L and H, were then matched and the most similar human sequence found in- 
dependently (G36Q05/KV2F) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sci. U.S.A. 87); Klobeck, 
55 H., Meindl, A., Combriato, G., Solomon, A. and Zachau, H. (1985), Nucleic Acids Res., pp. 6499-651 3). Surface 
residues, as outlined in Table 1, were then changed in the rodent sequences to match those of the human 
sequences. Subsequently a model was built of the resurfaced antibody and compared to the model of the orig- 
inal rodent antibody and back mutation of any CDR interacting residues was performed. 
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(3) Most Similar Surface Replacement According to the Present Invention 

This method is identical to the above method, except that the similarity is calculated only over the surface 
residues outlined in Table 1 above. 
s The same procedure of surface mutation and subsequent back mutation was performed as in the previous 
methods. In this case the chosen sequences were PL0123/KV4B (Bird, J., Galili, N., Link, M., Sites, D. and 
Sklar, J. (1988), J. Exp. Med. 168, pp. 229-245); Klobeck, H., Bronkamp, G., Combriato, G.. Mocikat, R., Po- 
helnz, H. and Zachau, H. (1985), Nucleic Acids Res. 3, pp. 6515-6529). 

The following lists show the surface residue patterns in mouse and human light and heavy chain antibody 
10 variable regions. The sequences are ordered on similarity to one another. There are no pattern matches be- 
tween mouse and human sequences although there are matches within a species. 
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MOUSE LIGHT CHAIN SURFACE PATCHES 



1 KV5E$MOUSB 

2 PL0101 

3 N51F19L 

4 KV3U$MOUSE 

5 MUSICLDD 

6 PL0220 

7 KV5J5HOUSE 
3 MUSIC KABB 
9 MUSIGXCLO 

10 MUSIGGVJ2 
IX MUSICXCWt 

12 KUSIGXCLP 

13 KUSIGKACN 

14 MUSI GRABS 

15 KV5P$MOUSE 

16 MUSIGKCKK 

17 KV3D$KOUSB 

18 MUSIGKAAW 

19 KV3GSHOUSB 

20 KV3E$MOUSS 

21 MUSICKAA2 

22 KUSIGKCHI 

23 KUSICKBA 

24 KV3ASMOUS1 

25 MUSICKV 

26 KUSIGKOQf 

27 KUSIGKCU 

28 KV5B$M0US1 

29 MU3IGXCSA ♦ 

30 XUSIGKCS* 

31 MUSIGKCST 

32 MU3IGKAB 

33 PL0014 

34 KU3IGXACU 

35 PS0023 

36 K92MCPL 

37 K03XGKADV 

38 mSUMCPT 

39 MUHTGIJB 

40 KUSXGKCVS 

41 B37887 

42 H28840 

43 KV2C$«OTSI 

44 C27887 

45 JL0029 

46 KUSIGJCAEH 

47 PS0074 

43 MUSIGXCKY 

49 HUSIGXCMX 

50 KV2D9MOUS1 



: KTSLRPGKGSSDYEKK* 
: KTSLRPGKGSSEYEKK* 
: QTSLRPDKGSSOHEKX* 
: QTSLRPDKGSSDQEKX* 
: QSSLRP0KGSSOQEKX* 
: QTSLRPDKGSSDPEKK* 
: QTSLRPDKGSSOPZKK* 
: QTSLRPDKGSSDPEKT+ 
: QTSLRADKGSSDQEKX* 
: QTSLRPOKGKS0SEXX+ 
: QTSLRPARGSSOQEXX* 
: QTSLKPCRGSSDPEKX* 
: QTSLRPCRGSSOTEKK* 
: QISLRPGKG33DSEKK* 
: QTSLRPGXGDSDEOKK* 
: ETALRPGXGASDADXK * 
: VTAXJUH3KGASDBDKX* 
: VTALRPGXGASDEEKX* 
: VTALRPQXGASBABKX* 
: VTALRPGXGASDEDOE* 
: QTSLRPDXGSSDQBTT+ 
: QB SLTPGKCSSSPEXX* 
: VTKVRPGXGOSDSOKK* 
: VTXVRPGXGDSDAEKX* 
: VTRVRPGJCGOSDAEXX* 
: LXKVRFGKGDSDSSXX* 
: VTKVRPGKGDSDSEQK* 
: VTXVR PEXGDSOAEXK+ 
: VTXVKPEXQDSDSKXX* 
: VTKV5 PCXC03DA£iaC* 
: VTXVK3GXGB9DAEXJC+ 
: VTSVXPGXGDBOABKK* 
: V33VXFGXGDS0ADCX* 
:VTSAKPGXG03DA»CJC* 



:VSPAXPGXCMOABKX* 
: VTKARPGXGDSOVXKV* 
:VrUPPGXGD3DABKX* 
tVTLLQPGXGDSDAEKX* 
: VTLLQPGXGDSDADKK* 
:VTZXQPGXGDSDAERK* 
: VTLLQAGXODSDAXKX* 
: VTLLQPGEGD3DAEKX* 
:LTXXQPGXCD30AEXX* 
:VTLLQPGXGD3DAEXI» 
: VTLFQPGQGDSDPEKX* 
: VTLPQPGXGDSOAXXX* 
: VTLPQPGXGDWDAEXX* 
: VTFLSPGQGD30ASQC* 



(SEQ ID 
(SEQ ID 
(SEQ 10 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 
(SEQ ID 



NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 



NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 
NO: 



40) 
41) 
42) 
43) 
44) 
45) 
46) 
47) 
48) 
49) 
50) 
51) 
52) 
53) 
54) 
55) 
56) 
57) 



NO: 58) 
NO: 59) 
NO: 60) 
NO: 61) 
NO: 62) 
NO: 63) 
NO: 64) 
NO: 65} 
NO: 66) 
NO: 67) 
NO: 68) 
NO: 69) 
NO: 70) 
NO: 71) 
NO: 72) 



73) 
74) 
75) 
76) 
77) 
78) 
79) 
80) 
81) 
82) 
83) 
84) 
85) 
86) 
87) 
88) 
89) 
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51 MVSIGKADW 

32 KV2A$ MOUSE 

33 KV1ASHOUSB 

54 F30534 

55 MUSIGKCLO 

56 G27887 

5? MUSIGVKV3 

58 MUSIGKCNA 

59 S03410 

60 B32456 

61 PL0013 

62 MUSIGLAET 

63 KU3IGVKV1 

64 KV6K$MOUSE 

65 G30560 

66 MUSIGKBO 

67 KUSIGKCNB 

68 H33730 

69 KUSIGXCPC 

70 KV2C5MOUSB 

71 KUSIGLAV 

72 KUSIGKCMH 

73 KV5R$HOOSE 

74 KV6ESMOOSB 

75 KUSIGXCHX 

76 MUSIGLDA 

77 C26317 

78 PS0073 

79 A23986 

80 KU3IGKABW 

81 KVSD9H0OSB 

82 KUSXGS6L 

83 MDSXOXCOl 

84 MUSXGXGm 
83 HUSIGLVD 

86 306822 

87 S06S21 

88 MD9XGIA5 

89 MBSXGLAft • 

90 LV2B$M0USS 

91 miGLAM 



: ESSARPGXGDSDABXX* 
: VTLS3PGQG0SD AEXK • 
: VTTAKPEKG0S0VEKK * 
: VTTPKPDKGDSDVEKK* 
: VTAPRPGKGASSAEKK * 
: VTAPKPGKGTSSAEKK * 
: VTTPKPGKG ASS AEKK * 
: VSAPKPGKGASSAEKK* 
: VTAPRSGKGASSAEKX* 
: VTAFKSGKGA3SAEKX+ 
: VTAPKPOKGVSSAEKK* 
: VTAPKSEKGVSSAEKX* 
: FTAFKPGKGA33AZKK+ 
: LTAPKPCRGVSSAEKX* 
: VTAPKSGKGASSAEKR* 
: VSAPKFGKEGSSACTK* 
: VTAFKPRKGASSAnOC* 
: VTFLSPGQGHSDAELP* 
: VTTLSPGQGHSDEDLP* 
: VTL33PQRG0S0AEKX* 
: VTAFXSSKGGSSAZKX* 
: QTSFTPGXGSSDPEXX* 
: QXSUFGKGSYODEICX* 
: VTALK3GKGASSAEXX* 
: VTALKSDKGASSGEXX* 
: VTPFSPGQGDSAAEXJC* 
: VTPF3FGQGDSAREXX* 
: VTVRXFGKGDSSDEXX* 
: QTSVRLGOGSSOPEKK* 
: KT3LHPHKGSS0S0KX* 
2 QTDVTQGQG33QPD0C* 
: QTAVSQGQGSSQSBXX* 
tLTAPRTWWSSWOT* 

• ▼ iHr aBll l w WWr * BM" 

: LlS LaPUCCD S OPPCV * 
: VTA PTPOTG A XKTgKL » 
: VTXMTPUTUAXXTEXL* 
:AV3PTPDTGAIXTEXL* 
; AVSPTPOTCA UCTEKL * 
: AV3PTP0TGVXKTBKL* 
:AVSPTPOTGAXJCTO3» 



(SEQ 


ID 


NO! 


90) 


(SEQ 


ID 


NO: 


91) 


(SEQ 


ID 


NOi 


92) 


(SEQ 


ID 


NO: 


93) 


(SEQ 


ID 


NO: 


94) 


(SEQ 


ID 


NO: 


95) 


(SEQ 


ID 


NO: 


96) 


(SEQ 


ID 


NO: 


97) 


(SEQ 


ID 


NO: 


98) 


(SEQ 


ID 


NO: 


99) 


(SEQ 


ID 


NO: 


100) 


(SEQ 


ID 


NO: 


101) 


(SEQ 


ID 


NO: 


102) 


(SEQ 


ID 


NO: 


103) 


(SEQ 


ID 


NO: 


104) 


(SEQ 


ID 


NO: 


105) 


(SEQ 


ID 


NO: 


106) 


(SEQ 


ID 


NO: 


107) 


(SEQ 


ID 


NO: 


108) 


(SEQ 


ID 


NO: 


109) 


(SEQ 


ID 


NO: 


110) 


(SEQ 


ID 


NO: 


111) 


(SEQ 


ID 


NO: 


112) 


(SEQ 


ID 


NO: 


113) 


(SEQ 


ID 


NO: 


114) 


(SEQ 


ID 


NO: 


115) 


(SEQ 


ID 


NO: 


116) 


/ AAA 

(SEQ 


ID 


NO: 


117) 


(SEQ 


ID 


NO: 


118) 


(SEQ 


ID 


NO: 


119) 


(SEQ 


ID 


NO' 


120) 


(SEQ 


ID 


NO 


! 121) 


(SEQ 


ID 


NO 


: 122) 


(SEQ 


ID 


NO 


! 123) 


(SEQ 


ID 


NO 


! 124) 


(SEQ 


ID 


NO 


: 125) 


(SEQ 


ID 


NO 


: 126) 


(SEQ 


ID 


NO 


: 127) 


(SEQ 


ID 


NO 


: 128) 


(SEQ 


ID 


NO 


: 129) 


(SEQ 


ID 


NO 


: 130) 
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HUMAN LIGHT CHAIN 

1 LV4A$HUMAN 

2 LV4B9HUMAN 

3 LV4E$HUMAN 

4 LV4D$HUMAN 

5 LV4C9HUMAN 

6 LV5A$ HUMAN 

7 LV7A$HUMAN 
9 LV2C$HUMAN 
9 LV2I$HUMAN 

10 N92RHB 

11 HUMIGLAN 

12 LV1A$HUMAN 

13 LV1B$HUMAN 

14 LV1F$HUMAN 

15 LV1C$HUHAN 

16 A29700 

17 HUMIGLAM4 

18 LV1D9HUHAH 

19 LV2K5 HUMAN 

20 LV1I9HUMAJI 

21 LV2E9HUHAN 

22 LV2D9 HUMAN 

23 LV2C9HUKAN 

24 LV2J9HUMAM 

25 LV1E9HUMAN 

26 LV2B9HUKJUt 

27 N$lKOm 

28 LV2H9HUKAM 

29 N$3MCOa m 

30 LV2A5HUMAJI 

31 302083 

32 HUMXGLAM2 

33 LV6C9HDKJOI 

34 LV6D9HCHA* 

35 LV6E9HUMAJI 

36 LV6B 3HCMA* 

37 Hgjg <aJC5Q 

38 HCTC QLVC 

39 HOC CVLLS 

40 HUNXOKAX 

41 E3060* 

42 KV3B9HUHA* 

43 G30607 

44 KV3M9HUMAV 

45 KV3H9B0KM 

46 KV3K9BUKA* 

47 KV3F9HUMAM 
46 B26555 

49 KV1Q9 HUMAN 

50 KV1W9HUMAN 



I. PATCHES 

: YLPPTPGVIRSTAMXL* 
: YLPPTPGVIRSTAHRL* 
: YLPPTPGLIRSTSKKL* 
: YLPPTPGLIRSTSVKL* 
: YLPPTPGVIRSTAEKL* 
: YLPPTPGVIRSTAGKL* 
: YLPATPGWRSSAGML* 
: SLP PSFGKVRST AEKL * 
: SLP P SPGKVRSTANKL * 
: SLPPRPGKVRSSSEXL* 
:SLPPRPGXVRSSSDKL* 
: SLPPRPCRVRSSSEKL* 
: SLPPRPGKVRSSSBQL* 
: SLPPRPGKVRSSSETL* 
: SLPPKPGKIRSSTGKL* 
:SLPPKPCRXR33TGXL* 
: SLPPKFGXXRSSTGQL* 
: SLPPBPGKIRSSTGRL* 
: SLAPSPGXIRSTAEXL* 
:SLPPRPGKIRSSTGNV* 
: SLRPSPCKVR3TAKKL* 
: SLRPSFGKVRSTADKL* 
: SLRPSPGKVRSTAE2fL» 
: SLRPSPCKVRSAVBKL* 
: 3LPPRPCT-RSSAKKL* 
: 9LAFSFGKVRSTVERL* 
: SLAPSPOKIRSTPDKL* 
: SLALSPGKVRSTAEXL* 
: SLFLSAGJCVFSTABKL* 
: SLAFSPGKVRSTAEYL* 
: 3LFLTFGLXRSTAEKL* 
t Sl JVtVWp STiLXXL* 
: FL HPTPCTD 5S 3TCTX » 
:FIXPTFGTD338TKRI» 
: FLHPTRVTDSSSTBKL* 
: LLPPTPGTNSSSNDKL * 
:VLFLSPHRUtSISIML» 
s SLAFSPAKTRSTAERD* 
: VTAFRFGRXRSDPEXX+ 
: VTAPRPGHVRSDPEXK • 
: VTGFRFGRX&SDFEXX » 
: VTQPRFCttlRSDPOKX* 
Z V7GPRFGKVRS0PEKK* 
:VTGFRFGURSDPXXX* 
:VTAFftFGftXBSBSIRX* 
: VTGPSRGRZBSOPBKX* 
:VTVPRP3RIR3B3ERX« 
: VTAFGPGRXStBBSSRJC* 
: QTSVRFGRVR3DPERX* 
: QtSVRFGXVRSDPBUL* 



(SEQ ID NO: 131) 

(SEQ 10 NO: 132) 

(SEQ ID NO: 133) 

(SEQ ID NO: 134) 

(SEQ ID NO: 135) 

(SEQ ID NO: 136) 

(SEQ ID NO: 137) 

(SEQ ID NO: 138) 

(SEQ ID NO: 139) 

(SEQ ID NO: 140) 

(SEQ ID NO: 141) 

(SEQ ID NO: 142) 

(SEQ ID NO: 143) 

(SEQ ID NO: 144) 

(SEQ ID NO: 145) 

(SEQ ID NO: 146) 

(SEQ ID NO: 147) 

(SEQ ID NO: 148) 

(SEQ ID NO: 149) 

(SEQ ID NO: 150) 

(SEQ ID NO: 151) 

(SEQ ID NO: 152) 

(SEQ ID NO: 153) 

(SEQ ID NO: 154) 

(SEQ ID NO: 155) 

(SEQ ID NO: 156) 

(SEQ ID NO: 157) 

(SEQ ID NO: 158) 

(SEQ ID NO: 159) 

(SEQ ID NO: 160) 

(SEQ ID NO: 161) 

(SEQ ID NO: 162) 

(SEQ ID NO: 163) 

(SEQ ID NO: 164) 

(SEQ ID NO: 165) 

(SEQ ID NO: 166) 

(SEQ ID NO: 167) 

(SEQ ID NO: 168) 

(SEQ ID NO: 169) 

(SEQ ID NO: 170) 

(SEQ ID NO: 171) 

(SEQ ID NO: 172) 

(SEQ ID NO: 173) 

(SEQ ID NO: 174) 

(SEQ ID NO: 175) 

(SEQ ID NO: 176) 

(SEQ ID NO: 177) 

(SEQ ID NO: 178) 

(SEQ ID NO: 179) 

(SEQ ID NO: 180) 
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51 KV IMS HUMAN 

52 KV IKS HUMAN 

53 KV1FS HUMAN 

54 KV1GS HUMAN 

55 KV IKS HUMAN 

56 KV IDS HUMAN 

57 KV1HS HUMAN 

58 KV IBS HUMAN 

59 B27585 

60 KSlREIA 

61 KVIXSHUMAN 

62 KV1LSHUMAN 

63 IMCL38 

64 A27585 

65 KV1N$ HUMAN 

66 KV1CSHUMAN 

67 KV1VSHUMAN 

68 KV1TSHUMAN 

69 KVXUSHUMAN 

70 KV IAS HUMAN 

71 KV1SSHUMAN 

72 KV4ASHUMAN 

73 KV4CSHUMAN 

74 HUMIGK2A1 

75 HUMIGKBA 

76 HUMIGKBC 

77 KV2BS HUMAN 

78 KV2DSHUMAM 

79 KV2CS HUMAN 

80 KV2ES HUMAN 

81 S03876 

82 KV2A$HUKA* 

83 HUKI0UJC5 



: QTSVRPCKVRS DPEXX * 
: QTSVRPCKVRS EPEXX* 
: QTSVRPCKVRS EPDKK* 
: QTSVRPCKVRAEPEKK* 
: QTSVRPCKVRS8PZKX* 
: QTSVRPCKVRS 0 PBKX ♦ 
: QTSVRPCQVRSDPERK* 
: QTSVRPGKVRSHPEXX+ 
: QTSVRPGNVRSDPDKX* 
: QTSVRPCKVRSDPEXT* 
: QTSVRPGTVRSEPEXK* 
: QTSVRPEKVRSEPDKK+ 
: QTSVRPCKVRS ESDKK* 
: QTSVRPCSVRSSPOKK* 
: QTSVRPCBVRSBPZRK* 
: QTSVSPGKVRSOPBKX* 
z QTSVRPCKVNSDPEKK* 
: QTSVRPGKVRSDPDTK* 
: QTSVRPKKVRSDP2KX* 
: QTSVRPKKVRJDPEKK* 
: QISVRSCKVRSEPETK* 
: VTNLRFGJCVRSDAKXX* 
: VTDLRPCXVRSDABaC* 
: QTSVSFGMXRSESDXX* 
: KTSVTPGKFRSEPEXK* 
: VTLLPPCRVRS DAEKK * 
: VTLLPPCEVRS DAEKK* 
: VTLPFPG2VRSDA2RK+ 
: VTLPFPCZVRSBA2NX* 
:VTLPPPQQVRS DAEKK* 
:VTLPPPCQVTSDAKKX* 
: VTLPPAGQVRSOASKR* 
: ALSP3SCQS3SASKRL* 



(SEQ ID NO: 181) 

(SEQ ID NO: 182) 

(SEQ ID NO: 183) 

(SEQ ID NO: 184) 

(SEQ ID NO: 185) 

(SEQ ID NO: 186) 

(SEQ ID NO: 187) 

(SEQ ID NO: 188) 

(SEQ ID NO: 189) 

(SEQ ID NO: 190) 

(SEQ ID NO: 191) 

(SEQ ID NO: 192) 

(SEQ ID NO: 193) 

(SEQ ID NO: 194) 

(SEQ ID NO: 195) 

(SEQ ID NO: 196) 

(SEQ ID NO: 197) 

(SEQ ID NO: 198) 

(SEQ ID NO: 199) 

(SEQ ID NO: 200) 

(SEQ ID NO: 201) 

(SEQ ID NO: 202) 

(SEQ ID NO: 203) 

(SEQ ID NO: 204) 

(SEQ ID NO: 205) 

(SEQ ID NO: 206) 

(SEQ ID NO: 207) 

(SEQ ID NO: 208} 

(SEQ ID NO: 209) 

(SEQ ID NO: 210) 

(SEQ ID NO: 211) 

(SEQ ID NO: 212) 

(SEQ ID NO: 213) 
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MOUSE HEAVY CHAIN SURFACE PATCHES 



1 MUSICHIT 

2 MUSXGHXU 

3 KUSIGHIV 

4 MUSIGHYM 

5 PU0003 

6 MUSICHFO 

7 A30515 

8 PL0018 

9 MUSIGHFX 
10 MUSIGHFQ 
XI PU0001 

12 E30540 

13 HV17$H0USE 

14 KUSICHLM 

15 MUSIGHKG 

16 PU0004 
1? MUSIGHKJ 

18 HV56$*OUSE 

19 C27888 

20 MU3XGHAAF 

21 PH0097 

22 E27888 

23 M0SIGHJB 

24 MUSI CHAD L 
23 A27888 

26 H27887 

27 B27888 

28 B27889 

29 D27889 • 

30 HV55$H0US1 

31 MUSXCHAOT 

32 MUSIGVH50 

33 KUSICHIW 

34 MUSIGHAG1 

35 PH009t 

36 KUSXGHX* 

37 MUSXCHAOT 

38 MUSXGEMT 

39 027888 - 

40 MU3IGHIP 

41 MU3ICKAG3 

42 HV16SMOCS1 

43 834371 

44 PH0094 
43 PHCT096 

46 MU3IGVH62 

47 MUSIGHAGS 
43 HV38$M0U3I 

49 H27886 

50 HV34$HOU38 



EKVGGLQPGRGTPGKASRCDSQRPES* 
EKVGGLQPGRGTPGKVSRCOSQRPES * 
EKVGGLQPGTGAPGKASRGDSQRPES* 
EKVGGLQPGRGTPGKASKGNSQRAES* 
EKMGGLQPGRGTPGKASKGHSQRAES* 
EKVGGLQPGRGTPGKASKGTSQRAES* 
EKVGGLQPGRGTPGKASKGTSQRAET* 
EKVGGXJCPGRGTPGKASKGTSQRAET* 
ENVGGLQPGJtGTPGXASXGTSQRAET* 
KKVGGLQSGRGTPGKASKGTSORAET* 
E1CVGGLQSCRGTFGKA3KGTSQRA2S* 
HKVGGLQ PGRGTPGKASKC X 3Q RAER* 
HKVGGLQPGRGTPGKSAJCCBSZRAQS* 
EKVGGLQPGSGTPGKASKGNSQRAES* 
EKVCGLQPGSGTPGKA3KGSSQRAE3« 
EXVGGLQPGStGTPRKASKGHSQRAES* 
EXHGHLQKSGTFGKASKGMSQRPOS* 
EKVCCLKPGKOTPtKDSJCGIIARRSET* 
EKVGGXJCPGKOAPEKDSKGKARRS ET* 
EKVGGLKFGK<3TPER03KGHARft3ET* 
OKVCGLKPCKCTPEKDSKCKAKRSET* 
DKVGGLKPGKGTPKKD3KGHAJ0C3ET* 
DXVGGLXPGKGTPOKDMXGHAKKSET* 
t gKVCGt TPGKGTPg|LD 3KGKCRR3ET* 
: EKVGGLXPGJCGTPEXDSKGKDARSET* 
: RMVGGXJCKKGTPEKDSKGltDKRSS?* 
: EHVGCLWCKGTPEROSKGMAKRSET* 
: 8QVGGLXPGKGTPEKD3KGMAKK3ET+ 



: nvoauiraoGTFinsKiiAiacism 

; gKVGQXXtfQJUiTPEJUJTyilMAJJCagr^ 
' gXVG GLQPCTCTPPCDTKGMAXMET* 
: KKVGGLQPGX03PIXDSJCG)IAJCX3ET+ 
:0IMGCIJCPGXGTPEKD3KGMAJCQ31T* 
: EQVQQLQPQKGTPOnSKGlUKlCSR* 
: EKVCGLQFGXGTPEXDSKGHAEXS BT* 
t EQV0DLKF GJCG T PIKDTKC 11ARK3ET* 
: EMVG0LKPGKGAPEKD31CGMARR3ET* 
: EQVGGIAPGKGT3DKDSXGNAJQC3KT+ 
: < E QfyQ QLQPOK ttTPKKB3KC MAKK3GT* 
t Q0yOQX ^PC IC QTPEJlD^riU<JfP igt 3»T» 
: OQVOGXjQPQQQTPrafTXOVPKS30r* 
: EKVUQLQPOXOTSEXDXKQUAJCUIT* 

i DKVCCT.FLCTCTP EJJJTHCMAXX51T+ 
; gKTOCIXyQKtfrPEID3mmAMT 31T* 
: BWOCI JPGKCTPEKD3KGII ACH33T* 
I EQVGCLQPQ1KfTPEKDTTGllAXR3BT* 
: EKEGGLQPCXGTPEKESJCG03KRAET* 



(SEQ 


ID 


NO 


: 214) 


(SEQ 


ID 


NO 


: 215) 


(SEQ 


ID 


NO 


: 216) 


(SEQ 


ID 


NO 


: 2X7) 


(SEQ 


ID 


NO 


: 218) 


(SEQ 


ID 


NO 


I 2X9) 


(SEQ 


ID 


NO 


: 220) 


(SEQ 


ID 


NO 


: 221) 


(SEQ 


ID 


NO 


: 222) 


(SEQ 


ID 


NO 


; 223) 


(SEQ 


ID 


NO 


: 224) 


(SEQ 


ID 


NO 


225) 


(SEQ 


ID 


NO 


226) 


(SEQ 


ID 


NO; 


227) 


(SEQ 


ID 


NO 


228) 


(SEQ 


ID 


NO 


229) 


(SEQ 


ID 


NO 


230) 


(SEQ 


ID 


NO 


23X) 


(SEQ 


ID 


NO 


232) 


(SEQ 


ID 


NO 


1 233) 


(SEQ 


ID 


NO 


234) 


(SEQ 


ID 


NO! 


235) 


(SEQ 


ID 


NOi 


236) 


(SEQ 


ID 


NO: 


237) 


(SEQ 


ID 


NO: 


238) 


(SEQ 


ID 


NO: 


239) 


(SEQ 


ID 


NO: 


240) 


(SEQ 


ID 


NO: 


241) 


t crn 
\»w 


1U 




«5 /I *5 \ 


(SEQ 


ID 


NO: 


243) 


(SEQ 


ID 


NO: 


244) 


(SEQ 


ID 


NO: 


245) 


(SEQ 


ID 


NO: 


246) 


(SEQ 


ID 


NO: 


247) 


(SEQ 


ID 


NO! 


248) 


(SEQ 


ID 


NO: 


249) 


(SEQ 


ID 


NO: 


250) 


(SEQ 


ID 


NO: 


251) 


(SEQ 


ID 


NO: 


252) 


(SEQ 


ID 


NO: 


253) 


(SEQ 


ID 


NO: 


254) 


(SEQ 


ID 


NO: 


235) 


(SEQ 


ID 


NO: 


256) 


(SEQ 


ID 


NO: 


257) 


(SEQ 


ID 


NO: 


258) 


(SEQ 


ID 


NO: 


259) 


(SEQ 


ID 


NO: 


260) 


(SEQ 


ID 


NO: 


261) 


(SEQ 


ID 


NO: 


262) 


(SEQ 


ID 


NO: 


263) 
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51 HV33SMOUSE 

52 MUSIGHZAfl 
5 3 N$4FABH 

54 127888 

55 G27888 

56 HV59$MOUSB 

57 MUSIGHOE 

58 M52FVWH 

59 KUSIGHJT 

60 KUSIGKLY 

61 S06816 

62 S06817 

63 MUSIGKAAI 

64 HV42$HOUSE 

65 KU3IGHAAL 

66 MUSIGHABO 

67 MUSIGHEG 

68 MDSIGHWM 

69 KU3IGKCLT 

70 MUSIGH2AE 

71 KU3IGHAAX) 

72 KU3ZGHAAM 

73 MU3IGHAMA 

74 KUSZGRXZ 
73 A30302 

76 HUSXGHAAG 

77 B305O2 

78 KOSIGHAOO 

79 MUSIGHFV 

80 KU3IGHAAHA 

81 MUSXGHZX 

82 MU3IGHAX 

83 KUSIGHAIA 

84 PL001X 

83 HUSIGJCCL3 

86 MUSI CHAD Y 

87 MU3XGHWVX 

88 MU3XGHADO 

89 MUSXGHVBM ♦ 

90 A24672 

91 KU3IGHJG 

92 JL0044 

93 MUSIGHBA 

94 HUSIGHAGP 
93 MUSXGHVBX 

96 A36194 

97 HUSIGHVBJ 

98 MU3XGHADV 

99 MUSXGHAAT 
100 MU3XGHJL 



EKEGGLQPGKGTPEKESKGDSXRPET* (SEQ ID NO: 

EXEGGLQPCXGSPEXESKGDSKRACT* (SEQ ID NO: 

EXDGGLQPGXGTPEXOSXGDSKRVEM* (SEQ ID NO: 

EQVGGLKPCRGTPEXDTTGOAQRSET* (SEQ ID NO: 

EQVGGLXPGRGTPEKDTTGNAKGSET* (SEQ ID NO: 

EXVGGSKPGKGTPEXDSKGNAXTSET* (SEQ ID NO: 

SDQGGLKPGKGTPEKDTKGNARRSES* (SEQ ID NO: 

EXIGGLQPCXCOPGXPSKDNAJCRSET* (SEQ ID NO: 

EXLGGLQPGXGOPGXPSKDNAXRSET* (SEQ ID NO: 

EXLGGLQPCXCDPGXPFXDNAXRSET* (SEQ ID NO: 

EKl£GLQPGKGDPGXLMK£JfAraSET+ (SEQ ID NO: 

EHLGGLQPGXGOPGXLXXEWAXRPET* (SEQ ID NO: 

EKLGGLQPGNGDLGXPSK0NAXR3ET* (SEQ ID NO: 

EKLCPLQLGKGOPGXPSKDOAXRSET+ (SEQ ID NO: 

EQLGGLQPGCGTPGXPSKDHDKRSET+ (SEQ ID NO: 

EQLGGLQPGGGTFCXASKDWDKRSET* (SEQ ID NO: 

EQVGGLKARXGTPEXDTTGHAXRSrr* (SEQ ID NO: 

EMVGVL2PGXGTPEXRQEGNAKRSET* (SEQ ID NO: 

EQVGGLQPKXGSPGXDSKDDSQXTET* (SEQ ID NO: 

EQVGGLQPKXGSPGXMKDD3QKTER* (SEQ ID NO: 

QQVPELKPGRGTPGXBJXGTSARNDT* (SEQ ID NO: 

QQVPELKPGXCTPGXDOXGTSAXHET* (SEQ ID NO: 

QQVPEXJCFGKGTFGXDDXGTSAKHEM* (SEQ ID NO: 

QQKPEUCPGXGSPGQEXXGTSST3BT* (SEQ ID NO: 

BQQP ELKPGXGTPGQ EXXGXS STS E3 * (SEQ ID NO: 

EQQP8XAKXGTFGQEKKGXSST3E3* (SEQ ID NO: 

EQQPKLKPGXGTPGQEXXGXSSA3E3* (SEQ XD NO: 

EQQPELKFGKGTPGXQKKGK3STSES * (SEQ XD NO: 

EQQPHJCPCXGTHGXQXXGXSSTSE3* (SEQ ID NO: 

EQQFBXJCFGKG3KGXQXKGX33TSES+ (SEQ ID NO: 

:SQQPILI9GXGTRG3tQKKGXSSTFS3* (SEQ ID NO: 

: EQQ9SLKFGKGTHGXQXQGXS3TFI3* (SEQ ID NO: 

:fiQQP8LKPGX0THGX2XX0K33T8X3* (SEQ ID NO: 

:8QQAIUVCXGSHGXQKXGX3STSI3* (SEQ ID NO: 

tBQQP8LKPGXOm»QXX5N58T9I8« (SEQ ID NO: 

:QQQA£LRPGXGAFGQEKXGX3ST3S3* (SEQ ID NO: 

: QQQAELRFGXGAFGQ EX3GGX5ST3DS * (SEQ ID NO: 

TQQQAKTJPGXGVPGCOCKGK33T3D3* (S £Q ID NO: 

:QQQPBLXPGXGAPCKGXXGX3ST3I3* (SEQ ID NO: 

:QQQPBLKPQX0APGKGXXDXSSTiS8S* (SEQ XD NO: 

: EQQPEAKPGKGTHGXQKKGX3STSD3* (SEQ ID NO: 

: QQQAKLKFGXGTHGKZKXDK3ST3D5* (SEQ XD NO: 

: QQQA2XJIFGKGAFGQGXXGXSST3ES* (SEQ ID NO: 

: QQQA2LKPGRGTPGQEXXGXSST3S3* (SEQ XD NO: 

: ZQQAILRAGXGTPGQEKXGX33T3E3* (SEQ ID NO: 

; TOQA ILRPCKGTPCQtXICCT33T3S3» (SEQ ID NO: 

:QQQA£LRPGXGTPGKEXX0T33T3E3» (S EQ ID NO: 

: QQQAEXJCFGKGTPGKEXXGTSSTSBS* (SEQ XD NO: 

:QQQAEXJIFGXGTPGKZNXGT33T383* (SEQ XD NO: 



18 



EP 0 592 106 A1 



101 WSICHABK 

102 MUSIGHFO 

103 MUSICHZZB 

104 HV06SMOUSE 

105 KUSIGHRO 

106 MUSIGHVBH 

107 HV01SKOUSB 

108 HUSIGHADN 

109 HV05SMOU3B 

110 KUSIGHXEF 

111 KUSIGHAAM 

112 KUSIGHAA8 

113 C30560 
1X4 PS0024 
113 KUSIGHRO 

116 HUSIGKAAB 

117 KUSIGHLX 

118 HV04$M0US8 

119 MUSIGHVBG 

120 MUSXGHMX 

121 MUSIGHAAR 

122 HV13$HOUSB 

123 M03XGHAAU 

124 MUSIGHVBO 
123 A26403 

126 HV10SMOUSB 

127 HUSXG3B44 

128 XDSXG3B62 

129 HVO 9$ MOUSE 

130 MUSICXCLP 

131 KUSXGBS 
X32 HV119MOU3B 

133 KUSICHMC 

134 KUSIGHAGW 
133 HU 3 1 CHRP 

136 KUSXGHVAO 

137 KUSXGKVAP 

138 PL0012 

139 HUSIGGVM 

140 306824 

141 MU3XGHK* 

142 KUSXGHAAB 

143 KUSXGHHS 

144 KUSIGHUCA 

145 HV30$MOO51 

146 KUSXGHVBP 

147 PHOIOO 

148 KUSXGHAYA 

149 KU3XGUCP2 • 
130 KU9XGHD2 



•MCAZVRPCXGTPGHEXXGTSSTSBS* 
s QQQABLJCPGKGTPGHENXGTSSTSES* 

: HQQABLXPGKGTPGQQKXGRSSTSSS* 
: 2QQ VB tRACKCTPGQ EKKGKS STSHS * 
: 2QQAELRPGKGTPCQBKQGTSSTSES* 
: SQQABLRPGXGTPGHDNKGTSSTSES* 
{ QOOAEVRPGKGTPGHBKKGRSSTSBS* 
: QQQAELRPGKGTPGgQKKOKSSTSBS* 
: QQQAELKPGKCTPGQQ1CKOKSST3HS* 
! QQQAELXFGKGTFGQQKXDKSSTSDS* 
s QQQABLKPGKG3PGQQKK0KSSTSBS* 
* QKQABLKPGXGTPGQQKXMKSSTS BS • 
: QMABLKPGKGTPGQQNKOKSSTSES* 
" EQQABLRAGICGIPGqEKKGKSSTSES* 
i QQCABLKPCKGTPGQEKK3KSSTSES* 
: QQQ3ELKPGKGTPGQEKKSXSSTS E3 * 
: QQQTELXPGKGTPGQEKXSKSSTSES* 
: EQQABLRTGKGTPGQERKGKSSTSES* 
: QQQABUCPGRGTPGQQKKDKSSTPBS * 
: EQQAELRPGTGAPGQEKXGKSSTS BS * 
: QQQPEVRPGKGTHAXQKKCKSSTSES • 
: QQQP&VRPGXDTKAXQKXGX3STSBS * 
: QQQASJCPGKGTPEQEKKGXSSTSES * 
: HggTBUUGKGTPGQBiaCGRSSTSEA* 
: OQQABLKPGKGTPGRBK3CSKPSTSE3 * 
: QQQS KUCPGKGTPGKBK3CSKPSTS BS * 
! OQKABLKPGKDTPGREK2QfKP3TSES* 
: QQQABLKPGKGTPGRBKKSTSSTSES * 
: QQQABXJCPGKGTPGQBK2CSTSST3D3* 
: QQQABLAPGXGTPIQQJCXDKSST3ES* 
: QQQMSPKPQXGTPGRBHR3KPSTSBS* 
:QQOABLRPGKGALGQBKJCGKSSTSM* 
: 0QQPBVKPGKGAPGKGKTCKSST3BS* 
: EQQAlVIUCK OaPGQlKKG KSSTSBS* 

IqQOAgJPGKOTB OT gCTOSTSBS* 

toSSS^CTPgaOT^TOBS* 
:EQQABIJUtGKGTPGQBQKAK33TSB3* 
; QQQAJELKPGKQTPGQQJCTi;T33Tri3» 

: SQgrVXJtPCKGTPGQQKKGTSATMlS* 
: QQLTEUCPGH QTFG QBKK3K33T3E3* 
: QQQSVLRPGXGTPGQnXGTSSTSXS* 

: EQQPBTKPGKGTLGJCQKXSK3ST3BS* 



(SEQ 


10 


NO 


: 314) 


(SEQ 


ID 


NO 


: 315) 


(SEQ 


ID 


NO 


: 316) 


(SEQ 


ID 


NO 


: 317) 


(SEQ 


ID 


NO 


318) 


(SEQ 


ID 


NO 


319) 


(SEQ 


ID 


NO 


320) 


(SEQ 


ID- 


NO 


321) 


(SEQ 


ID 


NO 


322) 


(SEQ 


ID 


NO. 


323) 


(SEQ 


ID 


NO: 


324) 


(SEQ 


ID 


NO: 


325) 


(SEQ 


ID 


NO; 


326) 


(SEQ 


ID 


no: 


327) 


(SEQ 


ID 


NO: 


328) 


(SEQ 


ID 


NO: 


329) 


(SEQ 


ID 


NO: 


330) 


(SEQ 


ID 


NO: 


331) 


(SEQ 


ID 


NO: 


332) 


(SEQ 


ID 


NO: 


333) 


(SEQ 


ID 


NO: 


334) 


(SEQ 


ID 


NO: 


335) 


(SEQ 


ID 


NO: 


336) 


(SEQ 


ID 


NO: 


337) 


(SEQ 


ID 


NO: 


338) 


(SEQ 


ID 


NO: 


339) 


(SEQ 


ID 


NO: 


340) 


(SEQ 


ID 


NO: 


341) 


(SEQ 


ID 


NO: 


342) 


(SEQ 


ID 


NO: 


343) 


(SEQ 


ID 


NO: 


344) 


(SEQ 


ID 


NO: 


345) 


(SEQ 


ID 


NO: 


346) 


(SEQ 


ID 


NO: 


347) 


(SEQ 


ID 


NO: 


348) 


(SEQ 


ID 


NO: 


349) 


(SEQ 


ID 


NO: 


350) 


(SEQ 


ID 


NO: 


351) 


(SEQ 


ID 


NO: 


352) 


(SEQ 


ID 


NO: 


353) 


(SEQ 


ID 


NO: 


354) 


(SEQ 


ID 


NO: 


355) 


(SEQ 


ID 


NO: 


356) 


(SEQ 


ID 


NO: 


357) 


(SEQ 


ID 


NO: 


358) 


(SEQ 


ID 


NO: 


359) 


(SEQ 


ID 


NO- 


360) 


(SEQ 


ID 


NO: 


361) 


(SEQ 


ID 


NO. 


362) 


(SEQ 


ID 


NO* 


363) 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 

181 

182 

183 

184 

185 

136 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 



KUSICHMPI 
S06823 
MUSIC HAS A 
S03484 
MUSICHVAA 
MVSICHNPD 
KUSIGHKPB 
MUSIGHEC 
MUSICHHPC 
MUSIGHNPP 
KU3XGHNPS 
A27635 
MVSICHXW 
KUSXGHXZA 
MUSXGH2H 
MU3IGHRH 
HVOOSMOUSB 
N81F19M 
KU3IGHZAD 
B30515 
XU3IGH2B 
E27889 
MUSIGHAAC 
HV61SMOU9E 
MUSIGVHR2 
PL0100 
MUSIGHAAO 
MUSIGHGA6 
MU3IGHJY 
MU3IGHGA1 
NUSXGHX3C 
HV625MOOSB 
MU3ICHAAGA 
MU3ICHGA5 
KU3IGHGA4 
MU3IGHACI 
PL0102 
HV46$H0C31 
NUSIGH2T 
MU3IGHACO 
MU3IGHAG0- 
MUSXGAM32 
K03ICHAPX 
MU3IGHAGK 
KU3XGHAGB 
KUSICHAGC 
KUSXGHAAJf 
KV43$N0USB 
KU3IGKDV1 
MUSIGHA2I 
HUSXGHBP 
MUSXGHZ2A 
MU3XGMDV2 
A32456 
MUSIGHHB 



: EQQA£LRPGKGKPBQPKQGTSTTSBT» 
: EQCAELXPGKGNPEQPKQGTSSTSET+ 
: EQQAELKPGKGNPEQPKQDTSSTSET* 
: EQQAELKPGKGNPEQPKQGTSSTSGT* 
: CQQACVKPGKGNPEQPKQGTSSTSET* 
: EQQA£LRPGKGNPEQPKQVTSSTS ET* 
: EQQA2LRPCKGNPEQPKQITSSTSET* 
: EQQAELRPGRGNPEQPKQVT3STSET* 
: EQQA2LRPGRGKPEQPKHVTS3TSET* 
: EQQAELRPGKGMTEQPKQVTSSTSET* 
: £QQA£LKPGXGNTEQPKLITSSTSET+ 
TGQAttRPGKOAPEQGXXGKSSTSDR* 
: QYQAEXJIPGXGTPRQQKXCX33TSE3* 
• QQQAVLRKGXGTKGQEKKGK33TSE8* 
! QQQTKLGPCRGTPGQGRXGKS3T3G3* 
: EQQASLRAGKGTPGQEXXCK38VYPA* 
: EQQASLXAGXGTPGQQKQGESTRSST* 
: QQKAgLAASKGTPGQgKKGR33T3g3* 
: QQQTKUUKSKCTPGQEiatGKSSKlJU.* 
: EKVGGLQGS3P0PGKASKGTSQRA8T* 
: EQQAOLXLGXGIfPEQPKLATPSTSET* 
: EQVGGLXPGXGTP0SC3DVKDHAXSBT* 
: DQQP0LKFSSGSPGHP3X5T3KTTET* 
: DQQP0LKPS3C3PGHPSKSTSKTTET* 
: 0QQPDLXPS3G3PGKPS1C3TSKTAET* 
: 0QQPOUCP33G3PGKPSK3TSKTTET* 
2 DQQPGLKP3SG3PGKP3ICKTSKTTET* 
: DQQPGLKP3SGSPGDPSKTTSKTTET* 
: 0QQJ»CLKPS3CSPGHP3ICmiCPriT» 
: DHQPGLKPSSG3PGKP3KirrSKTTET* 
: DQQPCLKP33G3POIPSJ13T3XTTCT* 
: DQQFGLKPSAflSPCHPSKSTSKTABT* 
: EQQPGXJCP3SG3PCJIP3KSTSJCT31T* 
: DQQPOLKP33G3PGHPSJGITSXTXrr* 
s 0QQPGLKPSSC3PGDP3X)rrsXTPBT* 
: BQQPSLKP3SG3PQIP3X3TSXTTBT* 
: OQQPGUCPSSCSPGllPSIQtTSBTTBT* 
: 0QQPGUCP3SG3PCJIP3OT3 1TT2T* 
:£0QMLKP3SG3PafPSXSTSKT3IT* 
: EQQMLKFSSGSPGNPSXSTSKrriT* 
: £QQPSLKP33G3PG3fPSK3T3XTA£T+ 
: DQQFOLKF53GFPGHPSXST3KTTET+ 
: EQQP3LKP3SC3PCXP3XST3XTNIT* 
: SQQP9UCF93G3FQfPSXSTFKT3R« 
: SQQPSLKP33GSPGHP3K3T3Tn8T« 
: &QQL3LKPSSG3PGXF3XST3KTTBT* 
: QQQrajCPSFGPPGXPSQSTnTTBT* 
: QQKPGLAPS3G3PG3C3TK3H3KQTDT* 
: QQXPCtAP33CSPCK3AJC3»3XQTDT* 
: QQKPGLAPSSGSPGXSAJtSNSXQTDT* 
: QQKPOLAP3SGSPCJCSAISK3KQTDT« 
: QQKPGLQP3SGSPGXAAXSH SXQ3KT* 
: QQKFGLQPSSGSPGKAAXSXSXQAifT* 
: QQXFVIAP3SG3PGX3AMSH3XQIM* 
: QQKF3LQP3SD3PGXAAMSN3XQADT+ 



(SEQ 


10 


NO 


: 364) 


(SEQ 


10 


NO 


: 365) 


(SEQ 


10 


NO 


: 366) 


(SEQ 


ID 


NO 


: 367) 


(SEQ 


10 


NO 


: 368) 


(SEQ 


ID 


NO 


: 369) 


(SEQ 


ID 


NO 


: 370) 


(SEQ 


ID 


NO 


: 371) 


(SEQ 


ID 


NO 


: 372) 


(SEQ 


ID 


NO 


: 373) 


(SEQ 


ID 


NO 


: 374) 


(SEQ 


ID 


NO 


: 375) 


(SEQ 


ID 


NO 


: 376) 


(SEQ 


ID 


NO 


: 377) 


(SEQ 


ID 


NO 


378) 


(SEQ 


ID 


NO 


379) 


(SEQ 


ID 


NO 


380) 


(SEQ 


ID 


NO 


' 381) 


(SEQ 


ID 


NO 


: 382) 


(SEQ 


ID 


NO 


: 383) 


(SEQ 


ID 


NOt 384) 


(SEQ 


ID 


NO 


: 385) 


(SEQ 


ID 


NO 


386) 


(SEQ 


ID 


NO 


387) 


(SEQ 


ID 


NO: 


388) 


(SEQ 


ID 


NO 5 


389) 


(SEQ 


10 


NO: 


390) 


(SEQ 


ID 


NO: 


391) 


(SEQ 


ID 


NO: 


392) 


(SEQ 


ID 


NO: 


393) 


(SEQ 


ID 


NO: 


394) 


(SEQ 


ID 


NO: 


395) 


(SEQ 


ID 


NO: 


396) 


(SEQ 


ID 


NO: 


397) 


(SEQ 


ID 


NO: 


398) 


(SEQ 


ID 


NO: 


399) 


(SEQ 


ID 


NO: 


400) 


(SEQ 


ID 


NO: 


401) 


(SEQ 


ID 


NO: 


402) 


(SEQ 


ID 


NO: 


403) 


(SEQ 


ID 


NO: 


404) 


(SEQ 


ID 


NO: 


405) 


(SEQ 


ID 


NO: 


406) 


(SEQ 


ID 


NO: 


407) 


(SEQ 


ID 


NO: 


408) 


(SEQ 


ID 


NO: 


409) 


(SEQ 


ID 


NO: 


410) 


(SEQ 


ID 


NO: 


411) 


(SEQ 


ID 


NO: 


412) 


(SEQ 


ID 


NO- 


413) 


(SEQ 


ID 


NO: 


414) 


(SEQ 


ID 


NO: 


415) 


(SEQ 


ID 


NO: 


416) 


(SEQ 


ID 


NO 


417) 


(SEQ 


ID 


NO: 


418) 
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HUMAN HEAVY CHAIN SURFACE PATCHES 



10 



15 



20 



25 



30 



35 



40 



1 HVMIGHVS 

2 HUMICHVR 

3 H36005 
« PL0122 

5 HV3DSHUMAN 

6 HUMIGHAT 

7 B34964 

8 A34964 

9 PL0123 

10 HV3P$HUMAN 

11 JL0O48 

12 HV3BSHUHAN 

13 HUMIGHBV 

14 HV3E5HUMAN 

15 PL0U6 

16 HV3K$HUMAN 

17 N92PB4H 

18 HV3I$HUMAN 

19 HV3J$ HUMAN 

20 HV3G$HUMAN 

21 HV3M9HUMAN 

22 HV30$HUMAN 

23 HV3H$HUMAN 

24 HV3R$HUMAN 

25 HV3P5HUMAN 

26 HUNIGHCV 

27 HV3T$HUMAN 

28 HV3U9 HUMAN 

29 PL0096 « 

30 HV3H5HUMAN 

31 HV3A$ HUMAN 

32 HV3SSHUMAN 

33 KUMIGHA* 

34 HV3QJHUMAN 
39 A36040 

36 HUMICHA» 

37 HUMIGHAO 

38 KUMIGHA* 

39 HV3L$ HUMAN 

40 HV1A$ HUMAN 

41 A32483 

42 HUMIGHAY 

43 KUMIGHCO 

44 HUMXGHB9 

45 HUMIGVKL5 

46 HTJNIGHBX 

47 HV1C$HUMAN 

48 H34964 

49 HUMIGHCY 

50 PL0119 



ERVGOLEPGRGIPGKAPKGDSKKIET* 
ERVGDLEP ERG I PGKAPKG DSXK IET* 
EQVGGLXPGRGTPGKAPKCOSKKTET* 
EQVGGLQPGKGTSCKASKGDSKKTET* 
EQLGGLQPGRGTPGKBSKGDSKRAET* 
EQLGGLQPGRGTPGKDSKGNSKRAET* 
EQLGGLQPGRGTPGKDSRGNSKRAET* 
EQVGCLQPGRGTPCKDSKGNSKRACT* 
EQVGGLQPGRGTPGKDSKGNAKRAET* 
EQVGCLQPGRGTPGKDSKGDSRRAET* 
EQVCCLQPGRCTPGXDSKGNSRRArr* 
QQVGGUPCRGTPGKSSKG8SKRAET* 
EQLGDLQPGRGTPGKA3KGNSKRAET* 
EQVGGLQPGRGTTGKD5KGDSKRACT* 
QQVGGVQPGRGTPGKDSKGHSKRAET* 
QQVGGVQPGRGXPGKDSKGMSKRPET* 
EQVGCVQPGRG1PGKDSKG0SKRPET* 
QQVGGVQPCRGTPCKCSNGOS KRP ET • 
QKVGGVQPOSCTPOXDSKGNSKRTR* 
QEVGGVZFGRCTPCXB8KGBSKRAZT* 
SQLGGLQPGRGTPGKSSNGOSKQA2T* 
BQXJGGLQFQRGSPGKDTMGDSUA2T* 
AQLCCL QFGRGT P GKD 8NGDSKQA2S* 
BQLGQLQPCRGTPGKVSQGOSKOAZT* 
BQVGGLQPGRGTPGXVSQGDSK2P2T« 
EQLGGLQPIRGTPG1CZSJCGNSMRAET* 
EQVGDLQPGRGSPGKDSKGMAKRVET^ 
BQVGOLOPGRQrPGKnSXGNAQRPrr* 
QQVQOVQPGRGTtGKSSKGNSKRAIT^ 
QZVQOAIPGSCSPGKASICGBSKR^ET* 
QQVOTJ»«05PaMKGNAQRT2T« 

: gQLGOLQPGBG TPGR VEGSVET* 

: EQVOATQPCRGNSGXASXGDSKRFOT* 
: 8QVCAFQFGKGN8GXASKGD8KJIPDT+ 
: BQVGAPCPG1CGN5GKASKGDSNRPDT* 
: QQVGCVQAGRANPGKDSRCISKRTXT* 
: QQVAIVKPCKOTPGOQKQGlSTWrr* 
: QQVAIVKPQK CTPGQQ K QCTS TR3CT» 

: QQVArVTPGJCGTPGQQNQGTSTR30T* 
: QQVGIVKPGRGTPG0QKQ0TSTI150T* 
: QQVAtVKPCRGTPCHPRQGAflfRflOS* 
: QQVSELXPOKGTPGQQGTGTSVKACr* 
: EQVABVKFGKGSPGKFSQGUZJUST* 
: EQVASVXFCRGSPCKPSQGX3X1CAST* 



/ CCA 


Tn 


nvJ 


A 1 O \ 

4 X? ) 




t n 
X u 


mo 






t n 
X V 


MO 


42 1 ) 




t n 




** c c ) 




t n 


MO « 


A "i i \ 

H Z J ) 




X u 


MO • 


A 1 A \ 




Tn 

XU 


MO « 


H £ D ) 




i \j 


MO • 


H £.0 ) 




1 u 


MO * 


Her) 


( CFO. 


Tn 


MO • 


a ~> a \ 




Tn 


MO • 


4 "? Q \ 
H 67 ) 




Tn 

XJJ 


MO • 


H J U / 




m 
IU 


vo « 


4 J 1 ) 


f qfo 


Lit 


vo • 


All \ 
*l J c ) 




ID 


NO i 


4 3 3) 




Tn 


MO < 


4 34) 




xn 


MO 


a m \ 


{ ^FO 


TO 


NO 




( SFO 


ID 


NO 


' 9 


( SFO 
toby 


TO 


NO 


4 38) 




ID 


NO. 


4 391 


( SEO 


ID 


NO 


4 40) 


( SEO 


ID 


NO : 


*i •* X J 


i SEO 


ID 


NO : 


4421 


I <5FO 


TO 


NO . 


"** J 


/ CFrt 

I oty 


Tn 

X u 


MO 


4 4 4 1 




Tn 


MO 


•i *t 3 J 


v sty 


TO 
XL/ 


MO • 


4 46) 


(SEQ 


ID 


NO : 


447) 


(SEQ 


ID 


NO 


448) 


(SEQ 


ID 


NO 


444) 


(SEQ 


ID 


NO 


450) 


(SEQ 


ID 


NO 


451) 


(SEQ 


ID 


NO 


452) 


(SEQ 


ID 


NO 


453) 


(SEQ 


ID 


NO 


454) 


(SEQ 


ID 


NO 


455) 


(SEQ 


ID 


NO 


i 456) 


(SEQ 


ID 


NO 


: 457) 


(SEQ 


ID 


NO 


: 458) 


(SEQ 


ID 


NO 


: 459) 


(SEQ 


ID 


NO 


: 460) 


(SEQ 


ID 


NO 


: 461) 


(SEQ 


ID 


NO 


: 462) 


(SEQ 


ID 


NO 


: 463) 


(SEQ 


ID 


NO 


: 464) 


(SEQ 


ID 


NO 


: 465) 


(SEQ 


ID 


NO 


: 466) 


(SEQ 


ID 


NO 


: 467) 


(SEQ 


ID 


NO 


: 468) 
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10 



15 



20 



51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
69 
66 
67 
68 
69 
70 
71 
72 
73 



HV1FSHUMAH 

034964 

HV1DSHUMAW 

HVIE$HUMAN 

JL0047 

HUHIGHBW 

£34964 

HUMICHCW 

HV2F3HUHAM 

HV2I$HUWAtf 

KV2G$HUHAN 

K$ 3FABH 

PS0091 

HUWIGHDA 

A26339 

HV2ESHUHAW 

HV2D$HUMAN 

A36O0S 

HV2A$HUMM3 
HV2C$HUm3 
HV2B$HUMA13 
JL0043 



QQVABVKPGRGDPGRPRQA5STISAT0 (SEQ ID NO: 4 69) 

EQVABVPQGKGRPGKSLQCKSLKAST^ (SEQ ID NO: 470) 

QQMAEVKPGRGTPGKPGWPSFFSET* (SEQ ID NO: 471) 

QQVAEVKIK3RGTPGRYIWEPSFFWEGO (SEQ ID NO: 472) 

QQQAGLKFSSGSPCKPSKSTSKTAAT* (SEQ ID NO: 473) 

QQQPGLKPSSGSKKPSKSTSKTAATo (SEQ ID NO: 474) 

QQQPGLKPSSG$PCtCPSKSTSMTAAT° (SEQ ID NO: 47 5) 

QQQPGLKPSSCSAGKPSKSTSKTAAT« (SEQ ID NO: 4 76) 

RQQPGLKPSSGPPGKP3RGTSRSAAT« (SEQ ID NO: 477) 

QQQAGLKPSSGSPGRTSKSTSKTAATO (SEQ ID NO: 4 7 8) 

QQBFCLRPSSGTPCRTPRSTSKTAATo (SEQ ID NO: 479) 

XQ2PGLRPSSGSPGRTPRSTSKTAATO (SEQ ID NO: 480) 

QGQPGLKPSSGSPSRVSKSTSKOTET 0 (SEQ ID NO: 481) 

QHQAGLKR3SGPPGKPSTSTSKTAATO (SEQ ID NO: 482) 

2Q 2SGLKFTSGS PGKP3KSRSKAADA 0 (SEQ ID NO: 483) 

QTOPTLKPTTCSFGRPSKS'ySOTPVT^ (SEQ ID NO: 484) 

QTKP-fLKPTKSSPGKPSaSTSBOPVSo (SEQ ID NO: 485) 

ETRPALKPTTCS FGKTSKTTSKDfrVT 0 (SEQ ID NO: 486) 

QHSPAl^A'STCSH^IX'yseTYSKDPATo (SEQ ID NO: 487) 

QTTCAXOTOTGSProtSfSDSKHffVro (SEQ ID NO: 488) 

gfWAI-affWGSPG^SBTTSUCTCTO (SEQ ID N0: 439) 

QWPAIiCFKGSIPtSK'rSEWSaDTAXO (SEQ ID NO: 490) 

LBGVQLKGGStGI 9ROTA£l65JGKaDBS 0 (SEQ ID NO: 491) 



25 



EXAMPLE 2 



DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THREE-DIMENSIONAL MODEL OF AN- 
30 TIBODY VARIABLE REGION 



The references cited in the text below are listed at the end of this Example. 

The first antibody Fab structure was determined in 1972. Since then, no more than about twelve Fab struc- 
tures have been published, a number that represents a very small fraction of the total antibody repertoire (>10 8 

35 antibodies). To understand the molecular basis of this antibody diversity will require knowledge of either a large 
number of x-ray structures, or the rules by which combining site topography is governed. The development of 
such prediction rules has now reached the point where variable regions of antibodies can be modelled to an 
accuracy approaching that of the medium resolution x-ray structure. 

The interaction of an antibody with its cognate antigen is one of the most widely accepted paradigms of 

40 molecular recognition. To understand the antibody-antigen interaction in atomic detail requires knowledge of 
the three-dimensional structure of antibodies and of their antigen complexes. Traditionally such information 
has come from x-ray crystallographic studies (see Davles et al. for review (Davies et al., 1988)). 

The modelling of antibody combining sites was first attempted by Padlan & Davies (Padlan et al., 1976) 
at a time when very few antibody structures were known. Nonetheless, Padlan and colleagues recognized that 

45 the key lay in high structural homology that existed within the p-sheet framework regions of different antibody 
variable domains. The antigen combining site is formed by the juxtaposition of six interstrand loops, or CDRs 
(Complementarity Determining Regions) (Kabat et al., 1987), on this framework. If the framework could be 
modelled by homology then it might be possible to model the CDRs in the same way. Padlan and Davies (Pad- 
lan et al., 1976) reasoned that CDR length was the important determinant of backbone conformation though 

so the number of antibody structures was insufficient to thoroughly test this maximum overlap procedure (MOP). 
This notion was not picked up again until the early 1 980*3 when Pedersen and Rees proposed a similar ap- 
proach to modelling antibody combining sites based on a more extensive analysis of antibody structures (de 
la Pas et al., 1986). 

Those essentially knowledge-based procedures are best exemplified for antibodies by the work of Chot hia 
55 & Lesk (Chothia et al., 1986) who, in 1986, extended and modified the MOP procedure by introducing the con- 
cept of "key" residues. These residues allow the further subdivision of CDRs of the same length into "canonical" 
structures which differ in having residues at specified positions that, through packing, hydrogen bonding or 
the ability to assume unusual values of the torsion angels 4, v and ©, determine the precise CDR conformation 
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(Chothia et al., 1989). Similar knowledge- based methods have been proposed for predicting loop conforma- 
tions in general (Thornton et al., 1988; Tramontano et al., 1989). These methods rely on the crystallographic 
database of protein structures. However, none of the above knowledge-based methods has been totally suc- 
cessful. In particular, the MOP or canonical structure approaches have succeeded in modelling only five of 

5 the six CDRs. This stems from the fact that the third CDR of the heavy chain, H3, is more variable in sequence, 
length and structure than any of the other CDRs. 

To deal with this problem several groups have attempted to use ab initio methods to model the combining 
site (Bruccoleri and Karplus, 1987). The requirement with such methods is that the total allowable conforma- 
tional space accessible to a particular CDR is sampled. Typical of purely geometric approaches is that of Go 

10 & Sheraga (Go and Sheraga, 1970) and more recently Palmer & Sheraga (Palmer and Sheraga, 1991), where 
the problem is reduced to one in which the central region of the polypeptide backbone, having characteristic 
bond length and bond angles, is constructed between the end points of the loop (CDR if an antibody loop) by 
a "chain closure" algorithm. In a modification of this algorithm, Bruccoleri & Karplus (Bruccoleri and Karplus, 
1987) introduced an energy minimization procedure which greatly expanded the domain of conformational 

t s space searched during the chain closure procedure. This modification is incorporated into the conformational 
search program CONG EN (Bruccoleri and Karplus, 1987), which also allows the user to choose any set of stan- 
dard bond length and bond angels such as the CHAR MM (Brooks et al., 1983) standard geometry parameter 
sets. Other approaches such as minimization (Moult and James, 1986). or molecular dynamics (Fine et al.. 
1986) either fail to saturate conformational space or are unable to deal with the problem of long CDRs. Which- 

20 ever of the ab initio methods is employed however, the problem is one of defining the selection criteria in such 
a way as to allow the unambiguous identification of the correct structure (in this context correct is defined by 
reference to an appropriate X-ray structure) within the ensemble of candidates, for every CDR. To date this 
has not been possible. 

Recently a more holistic approach has been taken to the modelling of CDRs which combines the advan- 
25 tages of know! edge- based and ab initio methods in a single algorithm known as CAMAL (Combined Algorithm 
for Modelling Antibody Loops) (Martin etal., 1989; Martin et al., 1991). Previously this algorithm has been used 
to model individual CDRs in the presence of the crystal structure conformations of the other five. As is dem- 
onstrated below, CAMAL is able to predict the backbone conformations of all six CDRs of the antibody com- 
bining site to an accuracy approaching that of medium resolution x-ray structures. In addition the algorithm 
30 includes a procedure for selecting and fitting together the light and heavy chain framework regions prior to 
generation of CDR conformations, thus making possible the prediction of the entire variable region. Further- 
more a new Monte Carlo (MC) simulated annealing method has been developed forthe determination of side- 
chain conformations. 

35 The Framework Region 

Antibody framework regions consist of conserved 0-strands that form the p-barrel structure characteristic 
of immunoglobulin V-type regions. In the procedure described here each V-region is built from a database of 
known antibody structures, using sequence homology for selection of the light (L) and heavy (H) chain V-do- 

40 mains. The two domains are then paired by least squares fitting on the most conserved strands of the antibody 
p-barrel (Table 2 and Figures 5 & 6. The strand orientations were determined by analyzing the barrels of known 
antibody crystal structures. Eight antibodies were analyzed using a multiple structure fitting program as follows. 
Seven structures were fitted onto one of the set selected at random and mean coordinates were calculated. 
All eight structures were then fitted onto these mean coordinates and new mean coordinates determined. This 

46 procedure was iterated until the mean coordinate set converged (5-1 0 cycles). The variance for the mean co- 
ordinates at each barrel point (N,Ca,C) was calculated. In Figure 5 this variance is plotted against the projected 
positions of these points onto the conjugate axis of the barrel. 

Strand 8 and all but two residues of strand 7 in both light and heavy chains were eliminated as they showed 
deviations greater than 3ct (standard deviation units) from the mean coordinates. These two strands comprised 

so the takeoff points of CDR H3, and suggests that any knowledge- based prediction of CDR H3 would have to 
account not only for sequence and length variation in the CDR itself, but also for the position of the participating 
strands. The remaining mean coordinates were used as a scaffold onto which the L and H chains were fitted. 
Strands 7 and 8 in the final framework were obtained from the database structure used in the construction. 
The framework strands are marked + in the multialignment in Table 2. 

55 The sidechains were then replaced using a 'maximum overlap' method, in which sidechain templates were 
fitted on backbone atoms with the sidechain torsion angles being adjusted to match those of equivalent torsions 
in the parent sidechain. 
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The Combining Site 

The procedure for predicting the structure of combining sites combines a database search with a confor- 
mational search procedure. The architecture of the program suite to perform this task is outlined in Figure 7. 

s The database search utilizes distance constraints for each of the six CDR loops determined from known 
antibody structures. These constraints were determined by calculating Ca-Ca distances within known loops 
and using a search range of x + 3.5a (the mean ± 3.5 standard deviation units). A database containing all the 
proteins in the Brookhaven Protein Databank (Bernstein etal., 1977) Is then searched for fragments which sat- 
isfy the constraints for a loop of the required length. The middle section of the loop is then deleted and recon- 

10 structed using the conformational search program CONGEN (Bruccoleri and Karplus, 1987). For loops of six 
or seven residues, the structure database appears to saturate the conformational space available to the back- 
bone adequately and only sidechains are built by conformational search. Loops shorter than six residues are 
built by conformational search alone since this is computationally feasible and the number of loops selected 
from the database becomes unacceptably large as loop length decreases. 

75 When modelling a complete combining site, loops of 6 or more residues are modelled individually with the 
other loops absent If the loops are built consecutively, small errors can accumulate leading to a poor result 
(Martin, 1990). All the loop conformations are then evaluated using a solvent modified potential, which ex- 
cludes the attractive van der Waals and electrostatic terms of the non-bonded energy function contained within 
the GROMOS (Aqvist et al., 1985) potential. The lowest five energy conformations are selected and filtered 

20 using a "structurally determining residue" algorithm (FILTER), based on backbone torsion angles observed in 
the original database loops. Since the database search is not used for the shortest loops of 5 residues or fewer, 
the FILTER algorithm cannot be used. Energy is thus the only available selection criterion and the short loops 
are built last, in the presence of the longer loops. 

25 Side Chains 

The determination of sidechain positions was previously done using the iterative sidechain determination 
algorithm described by Bruccoleri et al. (Bruccoleri and Karplus, 1987). Unfortunately the CHARMM (Brooks 
et al., 1983) force field fails to select the correct conformations of exposed hydrophobic sidechains. There is 
30 no penalty for having an exposed uncharged atom, wit hout solvent present. CONGEN is also unable to saturate 
the conformational space for a large number of sidechains (more than 6 residues). 

Recently Lee et al. (Lee and Levitt, 1991; Lee and Subbiah, 1991) has proposed a method for searching 
conformational space for a large number of sidechains using MC simulated annealing. A simple energy function 
is used for the evaluation of conformations generated by a biased random walk: 




40 Where the first term is a simple Lennard-Jones potential which evaluates the non-bonded contacts between 
the atoms in a given molecule, the second term is a simple torsional term which only applies to C-C bonds. 
The torsional term biases the function towards 60° rotamers. e D and Kq are constants. The metropolis function: 

is used to evaluate the energy function. Any move which results in a decrease in energy is accepted, and any 
45 move which results in a positive 8E is only accepted with the probability P. This simple method can be used 
to search the large conformational space defined by a set of torsion angles in amino-acid sidechains, and find 
or define the global minimum which exist for a set of sidechains. T is the simulation temperature. 

When searching sidechain conformations using this method the simulation system usually gets trapped 
in an energetic minima well before the global minimum is encountered, at a high temperature, without the sol- 
50 utk>n space having been searched sufficiently. This problem can be solved by truncating the Lennarxi-Jones 
potential, thus allowing atoms to pass through each other. In reality this function would converge towards in- 
finity when the distance r between the atoms approaches zero. 

The evaluation of sidechain conformations generated is done solely on the basis of energy, for internal 
(core) residues, since good van der Waal's interactions are considered to be equal to a good packing of the 
55 sidechains. The situation becomes more complicated when trying to predict the conformation of surface resi- 
dues. The lowest van der Waal's interaction is obtained by a combination of sidechain conformations which 
minimize the overlap of atoms, this means that the lowest energy is obtained with extended conformations of 
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sidechains, without considering good packing of sidechains. 

Using the fact that hydrophobic, bulky residues will be shielded by the hydrophilic sidechains, and will be 
buried in the surface, it is possible to generate a simple function which will evaluate these macroscopic ob- 
servations. These functions can either be implemented in the objective evaluation function of the Monte Carlo 
simulation, or as is done here, added as a post processing step. Including an accessibiiity/hydrophobiclty term 
in the evaluation function would slow down the calculation considerably, hence the term has been added as 
a post processing function. The function used is a sum of the product of relative exposed surface area multiplied 
by the residual hydrophobiclties. The hydro phobiclties used are taken from Cornette et al. (Cornette et al., 
1987). 



f 



a 

conformation = ^ "Airei *^ffx ©2 



n is the number of sidechains reconstructed. The surface area is calculated using the tesselated icosahedron 
approach (Chau and Dean, 1987), which is not very precise (0.1 percent), but is able to evaluate a large number 
of conformations. The function is evaluated for the final 2,000 conformations and the lowest value conformation 
selected as the best 

20 Using this simple approach it is possible to integrate over a large phase space with many degrees of free- 
dom, and get a complete sampling of the space. 

Predicted Structures of an Anti-hapten, Anti-peptida and Two Anti-protein Antibodies 

25 In the following section the predicted structures of four different antibody F v regions are presented and 
analyzed. The antibodies are: 

o Gloop-2 (Darsley and Rees, 1985), an antWysozyme antibody whose Fab structure was determined by 
Jeffrey et al., (Jeffrey et al., 1991) and which was used as a learning exercise during the development 
ofCAMAL 

30 o D1 .3 (Amit et al., 1986), an anti-lysozyme antibody whose uncomptexed F v coordinates were supplied 

by R. Potjak et al. after the model coordinates had been deposited, 
o 36-71 (Rose et al., 1990), an anti-phenylarsonate antibody whose Fab structure was carried out by D. 

R. Rose, et al., and whose coordinates were obtained after the model coordinates had been deposited, 
o 3D6 (Grunow et al., 1988), an anti-protein (GP41 of HIV) antibody whose Fab structure was carried out 
35 by D. Carter et al. (Carter, 1 991) and whose coordinates were obtained after t he model coordinates had 

been deposited. For this antibody, the model was generated using the canonical loop method of Chothia 
& Lesk (Chothia et al., 1989; Chothia et al., 1986) for CDRs L1, L2, H1 and H2, while L3 and H3, which 
cannot be modelled using canonical structures, were constructed using CAMAL. 
All four models were subjected to both restrained and unrestrained energy minimization using the DIS- 
40 COVER (TM Biosym Technology) potential with 300 cycles of steepest descents, followed by conjugate gra- 
dient minimization until convergence to within 0.01 Kcal occurred. 

The resolution and R-factors of the x-ray structures are given In Table 3 together with the parent frame- 
works selected in building the models. The structures and models were compared by global fits of the loops. 
The ^-barrel strands 1 to 6, as described above, were least squares fitted and the RMS deviation was then 
45 calculated over the loops. The backbone (N,Ca,C) RMS values for fitting model and crystal structure frame- 
works were between 0.4 and 0.9 A, illustrating the conservation of the core ^-barrel. Using all eight strands 
RMS deviations between 0.6 and 1.2 A were observed. 

Global fits (Table 4) give a more realistic measure of the accuracy of the model than a local least-squares 
fit over the loops since they account for the overall positioning of the loops in the context of the F v structure, 
so Local fits, which give lower RMS deviations, are also shown in Table 4. Differences between local and global 
RMS deviations arise from differences in Vh/V l domain packing and differences in loop 'take off angles and 
positions. 

Table 5 shows the canonical loops selected from modelling 3D6. Backbone structures of the modelled 
CDRs, superimposed on the x-ray structures after global fitting are shown in Figure 8. General features and 
55 points of interest for each of the six CDRs are discussed below. 
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Analysis of the CDR Regions 

During the comparison of CDR conformations in the V-region models and the x-ray Fab structures it was 
observed that at certain positions in a CDR, the peptide backbone may adopt either of two conformations by 

5 undergoing a "peptide flip" (1 ,4 shift). This phenomenon is also seen in type 2 p-turns (Paul et ah, 1990). Dy- 
namics simulations of p-turns show that the transformation energy between $1 = -00, y1 = -30, $2 = -90, y2 
= 0 and 41 = -00, y1 = 120, $2 = 90, y2 = 0 has a maximum value of 5 kcal (Paul et al., 1990). This is low 
enough to allow selection of either conformation. The peptide flip is observed within several canonical classes 
(as described by Chothia et al. (Chothia et al., 1989)) and the hydrogen bonding pattern used to determine 

10 the conformation of a canonical class does not disallow the peptide flip. Any modelling procedure should there- 
fore take these, or any other multiple conformations, into consideration where the transformation energies are 
sufficiently low to permit population of the different conformational forms. Table 6 shows an example of the 
"peptide-flip" phenomenon from the crystallographic database of antibody structures. It should be noted that 
a single crystal structure will not show multiple conformations since the crystallization will 'freeze out' one of 

15 the conformations. During the modelling procedure the two populations of conformers are easily extracted from 
a set of ab initio generated loops, by using a torsional clustering algorithm. 

CDR-L1 

20 In Gloop-2 and D1.3, all five low energy conformations were very similar with RMS deviations differing by 

less than 0.25 A (backbone) and 0.35 A (all atoms). The FILTER algorithm was unable to distinguish between 
the conformations and the lowest energy structure was selected. 

Although CDR-L1 of 3D6 was originally built using the canonical loop from HyHEL-1 0, the mid-section was 
rebuilt by conformational search, for the following reason. HyHEL-1 0 and REI CDR-L1 loops are placed in the 

25 same canonical ensemble (Chothia et al., 1989) although they contain a 1-4 shift (peptide flip) relative to one 
another between the fifth and eighth residues of the loop (residues 28-31) (see Table 6). 

36-71 shows the same 1-4 shift between the model and crystal structure CDRs. Both crystal structure 
and model were compared with other loops of the same canonical class as defined by Chothia et al. (Chothia 
et al., 1989). It was found that the hydrogen bonding pattern which determines the conformation was con- 

30 served. 

CDR-L2 

CDR-L2 of D1.3 has two adjacent threonines (49, 50) which in the x-ray structure are packed against the 
35 tyrosine at the fourth position of CDR-H3, thus minimizing the exposed hydrophobic sidechains. In the un- 
minimized model the threonine sidechains are exposed to the solvent, but after energy minimization, this pack- 
ing is observed. 

CDR-L3 

40 

In Gloop-2, D1.3 and 36-71 the proline at the seventh position in the loop is correctly predicted in the cis 
conformation. It has previously been suggested that the conformation of CDR-L3 Is dictated by the presence 
of a proline in position 8 or 9 (Chothia et al., 1 989) within the loop. 3D6 does not have a proline in either position. 
Only 7 out of 290 CDR-L3 sequences (Kabat et al., 1987) lack a proline at both positions and in ail of the pub- 
45 lished x-ray structures this proline is present. This is an example of a situation where either a new canonical 
class may need to be defined or where the canonical rule breaks down altogether, and an alternative method 
must be employed. 

The 3D6 L3 loop is 7 residues in length and was built using database loops alone where conformational 
space is saturated by means of fragments selected from the crystallographic database (Global RMS: 2.01 A, 
50 N,Ca,C), and by using CAMAL (Construction: Q[Q(YNS)YJS, Global RMS: 1.97 A, N,Ca,C). The simBarity of 
the structures generated by the two procedures illustrates the utility of the database search and suggests that, 
for shorter loops it is capable of saturating the available conformational space. 

CDR-H1 

55 

Using the Kabat and Wu definition of CDR-H1 places this loop as an extension of the 0-sheet The ex- 
tended nature of this stretch of peptide limits its conformational flexibility and CDR-H1 is generally modelled 
accurately (Martin et al., 1989; Chothia et al., 1989). 
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In Gtoop-2 and D1 .3, the Phe or Tyr sidechain at the second position in the loop is poorly placed and packs 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, 
rather than the more common bulky hydrophobic sidechain. 

5 CDR-H2 

CDR-H2 of 36-71 is similar in sequence to F19.9 (Strong et al.. 1991), (36-71: YNNPGNGYIA (SEQ ID 
NO:492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determining residues specified by 
Chothia and Lesk (Chothia et al., 1989) are conserved, the backbone conformations are different: F19.9 has 

10 a bulge at the -PGN- Gly, compared with 36-71, giving the loop a 'kink' in t he middle. The model of 36-71 shows 
a 1-4 shift, though the sidechains are stOI well placed. 

In Gloop-2, the all atom RMS deviation is poor (3.00 A) (Jeffrey et al., 1991) when compared with the P2 1 
crystal structure, owing to rotations of the Phe at position 3 in the loop and Tyr at position 10 by approximately 
120° about the % 2 torsion angle. Gloop-2 has been solved in two different crystal forms, P2, and P1 (Jeffrey 

15 et al., 1991; Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly 
and the all atom RMS (global fit) drops to 2.23 A. 

This concerted sidechain motion between crystal forms illustrates the effects of crystallization conditions 
on surface sidechain placement. Even though surface sidechains may show low temperature factors indicating 
low mobility in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure, the mean side- 

20 chain temperature factor for the F v domain is 13.46 (a = 8.20) while the sidechains of these two residues of 
H2 show mean temperature factors of 5.56 (o = 0.68) for the Phe at position 3 and 7.10 (<r = 1 .73) for the Tyr 
at position 10. 

CDR-H3 

25 

CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al., (Kabat et al., 1987). This extreme variability results from V-D-J splicing (Schilling et al., 1980) and has 
always been a problem when attempting to model antibodies. Such loops may be divided into short (up to 7 
residues), medium (up to 14 residues) and long (15 or more residues). Using the CAM AL procedure, short and 
30 medium CDR-H3's can be modelled as accurately as other CDR's of similar lengths. Although long CDR-H3's 
are more difficult and cannot, at present, be built to the same accuracy, the chain trace is still correct 

It is unlikely that the longer loops consist of 'pure' loops (i.e., all random coil or turn). In crystal structures 
of antibodies with medium to long CDR-H3 loops (McPC603 (Rudikoff et al., 1981): 11 amino acids (aa); KOL 
(Marquart et al., 1980): 17 aa; F19.9 (Lascombe et al., 1989): 15 aa) the loops consist of a disordered p-sheet 
35 extension from the p-barrel core and a 5-8 residue random coil/turn connecting these two strands. 

To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints, a 
complete search of the Protein Databank for loops of length 8-20 residues, was performed using the inter-Ca 
distance constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were 
then analyzed using the DSSP (Kabsch and Sander, 1983) program, which is able to assign secondary struc- 
40 ture to polypeptide structures. The amount of secondary structure for each length of loop was calculated, and 
tt was observed that for loops longer than 12 residues the amount of secondary structure within each of the 
classes described in DSSP was constant. The number of loops selected is also constant (approximately 150 
loops) for loops longer than 12 residues. A closer inspection of each of the length ensembles shows indeed 
that the loops are the same between the groups. 
45 This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments consist of p- 
strands connected by 5-8 residue loops. For loops above 12-13 residues in length, the same loops are selected, 
but with extensions to the p-strands. This is called the "sliding-iadder" effect In addition, the maximum size 
of a random coil or turn fragment in any of the structures contained in the Protein Databank tends not to exceed 
8 residues, as determined by DSSP. This implies that the conformational space of longer loops is not saturated 
50 by the database and, although it is unlikely that long loops in antibodies will differ significantly from long loops 
in other structures, confidence in the prediction must be correspondingly reduced. 

By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 
The frequency of occurrence of different CDR-H3 lengths in antibody sequences described by Kabat et 
al. (Kabat et al., 1987) was analyzed. Figure 10 shows that more than 85% of H3 loops have lengths between 
55 4 and 14 residues which can be modelled accurately by the CAMAL algorithm. 

CDR-H3 of D1.3 is of average length (8 residues), though no loops of this length are seen in the available 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9 A compared with the model. 
The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 
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extension of the 0-sheet. 

The 3D6 H3 loop is 17 residues long. While KOL (Marquart et a!., 1980) has the same length it has only 
one residue in common with 3D6 and only one conservative mutation. There is thus no reason to believe that 
the conformations would be similar. The final predicted conformation of 3D6 is an extended p-sheet, as in the 
5 crystal structure. The difference between the predicted and the crystal structure of 3D6-H3 is due to a twist 
of 5-7° in the extended (J-sheet loop (see Figures 9A-9D). Such a twist has also been observed for complexed 
and uncomplexed antibodies by Wilson et at. (Wilson and others). This suggests that long CDR-H3 loops may 
be flexible and actively involved in antigen binding. 

10 The Complete Variable Region 

Prediction of the strand positions and V L -V H orientation in the framework 0-barrel was exact for all of the 
four antibodies. The backbone (N,Ca,C) RMS deviations from the crystal structures were between 0.56 and 
0.86 A, despite the fact that, in all cases the V L and V H regions of a particular model were derived from different 

15 antibody structures. This suggests that this method will do well in procedures such as humanization (Gorman 
et al. v 1991), where correct framework positioning is important. The backbones of all six CDRs in all four an- 
tibodies are essentially correctly predicted, as shown in Figure 8. There are two important points to make about 
these predictions. First, the position of each CDR on its framework barrel is correct. Thus, CDR-framework 
interactions can be confidently monitored. The only deviation from the x-ray structure is CDR-H3 of antibody 

20 3D6 which has been previously discussed. Second, the all atom RMS deviation between models and x-ray 
structures is dominated by sidechain positions. In most instances this deviation is due to a small number of 
incorrectly positioned, exposed sidechains (for example, in D1 .3 the only sidechains which are incorrectly pre- 
dicted are Tyr 9 of L1 , Trp 4 of L3, Tyr 2 of H 1 and Tyr 4 of H3). Since each CDR is constructed in the absence 
of other CDRs, the force field may choose a rotamer which is 1 20° away from thatfound in the crystal structure. 

25 This effect has also been observed by Lee et al. (Lee and Levitt, 1991). 

Conclusion 

For antibodies having CDR H3 regions of 14 residues or less the complete variable domain can be modelled 
30 to an accuracy approaching that of medium resolution x-ray structures. For antibodies with longer H3 loops 
the CAMAL algorithm ts likely to need an additional procedure in which molecular dynamics simulations are 
also incorporated. 

The canonical approach of Chothia et al. appears to work well (at least in modelling backbones) where it 
may be applied and may be used successfully in combination with the CAMAL procedure. 
35 One important observation that has emerged from these studies is that a given loop can exist in several 
conformations. In particular, this seems likely for CDR-L1 and, to a lesser extent, CDR-L3 and longer CDR- 
H3's. A simple combinatorial calculation shows that, if each of these three loops can exist in three separate 
conformations, a given combining site can have 3 3 = 27 different topographies. Clearly, this would explain the 
origins of cross reactivity and would allow for induced fit of antigens. 
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Antibody 


Resolution 


R-factor 


Framework Model 
Light Heavy 


Gloop-2 


2.80 


21.2 


REI HyHEL-5 


D1.3 






REI NEW 


36-71 


1.90 


20.9 


Gloop2 NEW 


3D6 


2.70 


17.7 


REI KOL 



Table 3: Details of the antibody crystal structures against which the models were compared and 
the parent frameworks used to build the models. Resolution data fox D1.3 has not yet been 
published. 
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10 



Loop 


Canonical 


Sequence 


SEQ ID NO 


LI 


HyHEL-10 


RASQS I S RWL A 


518 




(3D6) 


RASQS IGNNLH 


497 


L2 


REI 


EASNDL A 


519 




(3D6) 


K AS S L E S 


501 


HI 


McPC603 


DF YME 


520 




(3D6) 


DYAMH 


509 


H2 


KOL 


I I WD DG S DQ 


521 




(3D6) 


I SWDS S S I G 


513 



Table 5: Canonical loops selected for the model of 3D6(taken from Chothia et al (1989) ). 



J5 



20 



25 



Residue Number 24 25 26 27 28* 29* 

REI Sequence Q A S Q S I 

0fi, -/U8 -103/157 -96/7 -158/142 -40/108 -112/9 

HyHEL-10 Sequence RASQS I 

tf/tf -/108 -85/135 -88/64 172/160 -64/-38 9/63 

Residue Number 30* 31° 32 33 32 

REI Sequence I K Y L N SEQ ID NO: 522 

4/* 79/-77 -146/21 -104/89 -143/133 -144/- 
HyHEL-10 Sequence G N N L H SEQ ID NO: 518 
4/V> -63/107 85/-15 -105/72 -129/118 -126/- 
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Table 6: Backbone <j» and^ angles of residues in CDR-L1 from HyHEL-10 and REI classified in the 
same canonical group by Chothia tt al (1989). The residues exhibiting a peptide flip are indicated 
by a °. 
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SEQUENCE LISTING 



GENERAL INFORMATION 

10 

(i) APPLICANT: PEDERSEN, Jan T. 

SEARLE, Stephen M.J. 

REES, Anthony R. 

ROGUSKA, Michael A. 

1S GUILD, Braydon C. 

(ii) TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT 
ANTIBODIES 



(iii) NUMBER OF SEQUENCES: 522 

20 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sughrue, Mion, Zinn, Macpeak & Seas 

(B) STREET: 2100 Pensylvania Avenue, N.W. 

(C) CITY: Washington 
25 (D) STATE: D.C. 

(£) COUNTRY : United States 
(F) ZIP: 20037-3202 



COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) computer: hp 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

(vi) CURRENT APPLICATION DATA: 
35 (A) APPLICATION NUMBER: 07/942,245 

(B) FILING DATE: 09-SEP-1992 

(C) CLASSIFICATION: 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: (202) 293-7060 
40 (B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1) INFORMATION FOR SEQ ID NO:l 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

m (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 



(v) 

30 



34 
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Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu lie Ser Gly Tyr 
6 20 25 30 

Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr He Lys Arg Leu He 
35 40 45 

10 

Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 

, 5 Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr lie Ser ser Leu Glu Ser 

65 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 
85 90 * 95 

20 

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 

(2) INFORMATION FOR SEQ ID NO: 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



25 



35 



40 



45 



50 



55 



Asp lie Gin Met Thr Gin Ser Pro Ala Ser Leu Ser Ala Ser Val Gly 
15 10 15 

Glu Thr Val Thr He Thr Cys Arg Ala Ser Gly Asn He His Asn Tyr 
20 25 30 



Leu Ala_Tre Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 
35 40 45 



Tyr Tyr Thr Thr Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 



Ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys He Asn Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Arg 
85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Arg 
100 105 

(3) INFORHATION FOR SEQ ID NO: 3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Asp lie Val Leu Thr Gin Ser Pro Ala lie Met Ser Ala Ser Pro Gly 
15 10 15 

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Asn Tyr Met 
20 25 30 



Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp lie Tyr 
35 40 45 



Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser 
50 55 60 



Gly Ser Gly Thr Ser Tyr Ser Leu Thr lie Ser Ser Met Glu Thr Glu 
65 70 75 80 

Asp Ala Ala Glu Tyr Tyr Cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 
85 90 95 



Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala 
100 105 

(4) INFORMATION FOR SEQ ID NO: 4 

Ti) 'SEQUENCE CHARACTERISTICS: 

(A) length: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Asp lie Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
15 10 15 
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5 



10 



15 



20 



35 



40 



45 



50 



Asn Ser Val Ser Leu Ser cys Arg Ala Ser Gin Ser He Gly Asn Asn 
20 25 30 



Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu He 
35 40 45 



Lys Tyr Ala Ser Gin Ser He Ser Gly He Pro Ser Arg Phe Ser Gly 
50 55 60 



Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser He Asn Ser Val Glu Thr 
65 70 75 80 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn Ser Trp Pro Tyr 
85 90 95 



Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 



(5) INFORMATION FOR SEQ ID NO: 5 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 (ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 



Glu He Val Leu Thr Gin Ser Pro Ala He Thr Ala Ala Ser Leu Gly 
15 10 15 

Gin Lys Val Thr He Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 
20 25 30 

His Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Pro Trp He Tyr 
- 35 40 45 

Glu He Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Asn Thr Met Glu Ala Glu 

65 70 75 90 

Asp Ala Ala He Tyr Tyr Cys Gin Gin Trp Thr Tyr Pro Leu He Thr 
85 90 95 



55 
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 

(6) INFORMATION FOR SEQ ID NO: 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 6: 

Glu Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
! 5 10 15 

Arg Val Thr lie Ser Cys Thr Gly Thr Ser Ser Asn He Gly Ser He 
20 25 30 

Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Thr Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala lie Ser Gly Leu Glu 
65 70 75 80 

Ala Glu Asp Glu ser Asp Tyr Tyr Cys Ala Ser Trp Asn Ser Ser Asp 
85 90 

Asn Ser Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu ^Gly Gin 

105 A 



100 



(7) INFORMATION FOR SEQ ID NO: 7 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Asp lie Val Met Thr Gin Ser Pro Ser Ser Leu Ser Val Ser Ala^Gly 
1 5 
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Tyr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 
85 90 ' 95 



Lys Leu Thr Val Leu Arg Gin 
100 

(9) INFORMATION FOR SEQ ID NO: 9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro val Ser Leu Gly 
15 10 15 



Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 
20 25 30 



Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 
35 40 45 



Pro Lys Val Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 



Asn Arg Phe Ser Gly Ser Gly Ser 
65 70 

ser Arg Val Glu Ala Glu Asp Leu 
85 



Thr HisVal Pro Trp Thr Phe Gly 
100 



Gly Thr Asp Phe Thr Leu Lys He 
75 80 

Gly Val Tyr Phe Cys Ser Gin Ser 
90 95 



Gly Gly Thr Lys Leu Glu He Lys 
105 110 



Arg Ala 



(10) INFORMATION FOR SEQ ID NO: 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
15 io is 

Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 
35 40 45 

Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu His 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(11) INFORMATION FOR SEQ ID NO: 11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Asp He Gin Met Thr Gin He Pro Ser Ser Leu Ser Ala Ser Leu Gly 
15 10 15 



Asp Arg Val Ser He Ser Cys Arg Ala Ser Gin Asp He Asn Asn Phe 
20 25 30 



Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 
35 40 45 



Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 
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Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Gin 
65 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn Ala Leu Pro Arg 
85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Ala 
100 105 

(12) INFORMATION FOR SEQ ID NO: 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 
15 10 15 

Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser He Ser Arg Trp 
20 25 30 



Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys Leu Leu He 
35 40 45 



Tyr Lys Ala Ser Ser Leu Glu ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 



Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Phe 
85 90 95 



Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 
100 105 

(13) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



42 



EP 0 592 106 A1 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 13: 

5 

Gin Val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
1 5 10 15 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 
10 20 25 30 

Gly lie Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp lie 
35 40 " 45 



15 



20 



30 



45 



Gly Glu lie Phe Pro Gly Asn Ser Lys Thr Tyr Tyr Ala Glu Arg Phe 
50 55 60 



Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 



Ala Arg Glu lie Arg Tyr Trp Gly 
100 

(14) INFORMATION FOR SEQ ID NO: 14 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gin 
15 10 15 

40 

Ser Leu Ser He Thr Cys Thr Val Ser Gly Phe Ser Leu Thr Gly Tyr 
20 25 30 



Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 45 



Gly Met He Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 
so 50 55 60 



55 
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Ser Arg Leu Ser lie Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 
65 70 75 80 

5 

Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr Cys Ala 
85 90 95 

1Q Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 
100 105 

(15) INFORMATION FOR SEQ ID NO: 15 

(i) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



20 



25 



45 



50 



55 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Ala Ser 
1 5 10 15 



Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp Tyr Trp 
20 25 30 



30 lie Glu Trp Val Lys Gin Arg Pro Gly His Gly Leu Glu Trp lie Gly 
35 40 45 

Glu lie Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 
50 55 60 

35 

Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 
65 70 75 80 

M Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr Cys Leu 

85 90 95 

His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 
100 105 



(16) INFORMATION FOR SEQ ID NO: 16 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 : 

Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
15 10 15 

Thr Leu Ser Leu Thr Cys Ser val Thr Gly Asp Ser He Thr Ser Asp 
20 25 30 

Tyr Trp Ser Trp He Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 
35 40 45 



Gly Tyr Val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 
50 55 60 

Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 
65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 
85 90 ~ 95 



Asn Trp Asp Gly Asp Tyr Trp Gly 

100 

(17) INFORMATION FOR SEQ ID NO: 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) HOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 17: 

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 



Ser Leu Lys Leu Ser cys Ala Ala Ser Gly Phe Asp Phe Ser Lys Tyr 
20 25 30 



Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp He 
35 40 45 



Gly Glu He His Pro Asp Ser Gly Thr He Asn Tyr Thr Pro Ser Leu 
50 55 60 
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Lys Asp Lys Phe lie lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 
100 105 

(18) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe lie Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr He Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 

65 70 75 80 

Leu Gin M©t Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 



Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 105 110 



Pro Asp Tyr Trp Gly 
115 

(19) INFORMATION FOR SEQ ID NO: 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 io 15 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 
20 25 30 

Tyr Met Glu Trp Val Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp He 
35 40 45 

Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 
50 55 60 



Ser Val Lys Gly Arg Phe He Val Ser Arg Asp Thr Ser Gin Ser He 
65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala He Tyr 
85 90 95 



Tyr Cys Ala Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp val Trp 
100 105 no 



Gly 

(20) INFORMATION FOR SEQ ID NO: 20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Val Gin Leu Glu Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr 
15 10 15 



Leu Ser Leu Thr Cys Thr Val Ser Gly Thr Ser Phe Asp Asp Tyr Tyr 

20 25 30 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp lie Gly 
35 40 45 

Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg Ser 
50 55 60 



Arg Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe Ser Leu Arg 
65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
85 90 95 



Asn Leu lie Ala Gly cys lie Asp Val Trp Gly 
100 105 

(21) INFORMATION FOR SEQ ID NO: 21 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Glu Val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly Arg 
15 10 15 



Pro Met Lys Leu ser cys Val Ala ser Gly Phe Thr Phe Ser Asp Tyr 
20 25 30 



Trp Met Asn Trp Val Arg Gin Ser Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 



Ala Glnlle Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 
50 " 55 60 



Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Ser Lys Ser Ser 
65 70 75 80 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val Glu Asp Met Gly He Tyr 
85 90 95 



Tyr Cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 
100 105 

(22) INFORMATION FOR SEQ ID NO: 22 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu Val Ala Ala Ser Ser 
15 10 15 



Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 



Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 



Gly Tyr He Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 
50 55 60 



Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 



Ala Arg ser Phe Tyr Gly Gly Ser Asp Leu Ala Val Tyr Tyr Phe Asp 
100 105 110 



Ser Trp Gly 
115 

(23) INFORMATION FOR SEQ ID NO: 23 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 

Glu Val Gin Leu Gin Gin Ser Gly val Glu Leu Val Arg Ala Gly Ser 
1 5 10 15 
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Ser val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 
20 25 30 



Gly lie Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 



Gly Tyr Asn Asn Pro Gly Asn Gly Tyr lie Ala Tyr Asn Glu Lys Phe 
50 55 60 



Lys Gly Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 



Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 
100 ~ 105 110 



(24) INFORMATION FOR SEQ ID NO: 24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asp Tyr 
20 25 30 

Ala Met~His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Gly lie Ser Trp Asp Ser Ser Ser He Gly Tyr Ala Asp ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 " 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr Cys 
85 90 95 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 
100 105 no 

Phe Asp lie Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO: 25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
15 10 15 



Asp Gin Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 
20 25 30 



Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 



Pro Lys Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 



Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
~ " 100 105 110 

(26) INFORMATION FOR SEQ ID NO: 26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
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Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
1 5 10 15 

Arg val Thr He Ser Cys Ser Gly Thr Ser Ser Asn He Gly Ser Ser 
20 25 30 

Thr val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

He Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 
65 70 75 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 
85 90 * 95 

Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 
100 105 no 

(27) INFORMATION FOR SEQ ID NO: 27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 
15 10 15 

Gin Gin Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 



Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala He 
65 70 75 80 
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Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
100 105 110 

(28) INFORMATION FOR SEQ ID NO: 28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 28: 

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Val Tyr Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Arg Arg Leu He Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Met Gin Gly 
85 90 95 

Thr Hisjrrfi Ser Trp Thr Phe Gly Gin Gly Thr Lys val Glu He Lys 
100 105 11° 

(29) INFORMATION FOR SEQ ID NO: 29 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
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Asp Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro val Thr Leu Gly 
15 10 15 

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin lie lie lie His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 

is Pro Arg Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly val Pro 

50 55 60 



10 



20 



Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 95 

25 Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu He 
100 105 110 

(30) INFORMATION FOR SEQ ID NO: 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 
15 10 15 

Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 
~ ~ 20 25 30 

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 

Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly val 
50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 " 70 75 80 

55 



30 



35 



40 



45 



50 
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Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 

ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr He Tyr Hie Ala Asp Thr Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 9 $ 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 * no 

Thr Val Thr Val ser 
115 

(33) INFORMATION FOR SEQ ID NO: 33 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Glu Val_Gln. Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 io 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 



56 



10 



15 



35 



40 



45 



50 
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Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 70 75 80 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 



Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 105 110 

Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 
115 120 125 



(34) INFORMATION FOR SEQ ID NO: 34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 
20 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

30 ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe He Phe Ser Ser Phe 

20 25 30 



Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr lie Ser Ser Asp Gly Phe Thr He Tyr His Ala Asp Ser val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asp Pro Lys Asn Thr Leu Phe 
65 ~ 70 75 SO 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr cys 
85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 HO 



Thr Val Thr Val Ser 
115 



(35) INFORMATION FOR SEQ ID NO: 35 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 



Ala Val lie Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 
100 105 110 



Gin Gly Thr Leu Val Thr Val Ser 
115 120 

(36) INFORMATION FOR SEQ ID NO: 36 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 
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Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr He Tyr Tyr Ala Asp Ser Val 
50 55 60 

15 Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 ^ 95 



10 



20 



25 



35 



40 



45 



50 



55 



Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 no 



Leu Val Thr Val Ser 
115 



(37) INFORMATION FOR SEQ ID NO: 37 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 



Ser Leujkr^ Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 



Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 



Ala Asn He Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn ser Leu Tyr 
65 70 75 80 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg 

(38) INFORMATION FOR SEQ ID NO: 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38 : 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 



Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 



Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 



Ala Tyr lie Ser Ser Gly Ser Phe Thr He Tyr His Ala Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 
65 " 70 " 75 80 

Leu Gin Met Thr Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 



Ala Arg Jfet Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 



Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO: 39 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr 



(40) INFORMATION FOR SEQ ID NO: 40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
1 5 10 15 



(41) INFORMATION FOR SEQ ID NO: 41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
15 10 15 



(42) INFORMATION FOR SEQ ID NO: 42 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(Ii) "MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
15 10 15 



(43) INFORMATION FOR SEQ ID NO: 43 



1 



5 



10 



15 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 



(44) INFORMATION FOR SEQ ID NO: 44 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 

1 5 10 15 



(45) INFORMATION FOR SEQ ID NO: 45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 



(46) INFORMATION FOR SEQ ID NO: 46 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glx Lys Lys 
15 10 15 



(47) INFORMATION FOR SEQ ID NO: 47 



1 



5 



10 



(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Thr 
1 5 10 15 



(48) INFORMATION FOR SEQ ID NO: 48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 



(49) INFORMATION FOR SEQ ID NO: 49 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp Ser Glu Lys Lys 
15 10 15 



(50) INFORMATION FOR SEQ ID NO: 50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
15 10 15 
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(51) INFORMATION FOR SEQ ID NO: 51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(52) INFORMATION FOR SEQ ID NO: 52 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Gin Thr Ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
15 10 15 



(53) INFORMATION FOR SEQ ID NO: 53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Gin Ile_Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Ser Glu Lys Lys 
1*5 10 15 



(54) INFORMATION FOR SEQ ID NO: 54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
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Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
15 10 15 



(55) INFORMATION FOR SEQ ID NO; 55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
15 10 15 



(56) INFORMATION FOR SEQ ID NO: 56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
15 10 15 



(57) INFORMATION FOR SEQ ID NO: 57 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Lys 
15 10 15 



(58) INFORMATION FOR SEQ ID NO: 58 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 
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(ii) MOLECULE TYPE; peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 



(59) INFORMATION FOR SEQ ID NO: 59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
15 10 15 



(60) INFORMATION FOR SEQ ID NO: 60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Thr Thr 
15 10 15 



(61) INFORMATION FOR SEQ ID NO: 61 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: anino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Gin Asn Ser Leu Thr Pro Gly Lys Gly ser Ser Ser Pro Glu Lys Lys 

15 10 15 



(62) INFORMATION FOR SEQ ID NO: 62 



5 



10 



15 



(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Asp Lys Lys 
1 5 10 15 



(63) INFORMATION FOR SEQ ID NO: 63 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(64) INFORMATION FOR SEQ ID NO: 64 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Val Thr Arg Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(65) INFORMATION FOR SEQ ID NO: 65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Lys Lys 
15 10 15 
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(66) INFORMATION FOR SEQ ID NO: 66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Gin Lys 
15 10 15 



(67) INFORMATION FOR SEQ ID NO: 67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 67: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(68) INFORMATION FOR SEQ ID NO: 68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ser Glu Lys Lys 
1 " " 5 10 15 



(69) INFORMATION FOR SEQ ID NO: 69 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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15 



20 



25 



35 



45 



50 



55 



Val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(70) INFORMATION FOR SEQ ID NO: 70 



10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu ser Asp Ala Glu Lys Lys 

15 10 15 



(71) INFORMATION FOR SEQ ID NO: 71 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: aiaino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

val Thr ser val Lys Pro Gly Lys Gly Asp ser Asp Ala Glu Lys Lys 
15 10 15 



(72) INFORMATION FOR SEQ ID NO: 72 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
* (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 



Val Ser Ser Val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(73) INFORMATION FOR SEQ ID NO: 73 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(74) INFORMATION FOR SEQ ID NO: 74 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

Val Ser Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(75) INFORMATION FOR SEQ ID NO: 75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 

Val Thr Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

35 l 5 10 15 

(76) INFORMATION FOR SEQ ID NO: 76 



10 



15 



20 



25 



30 



40 



45 



50 



55 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:76: 

Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(77) INFORMATION FOR SEQ ID NO: 77 

(i) SEQUENCE CHARACTERISTICS : 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
15 10 15 

15 (78) INFORMATION FOR SEQ ID NO: 78 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:78: 

2 Val Thr Leu He Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

15 10 15 

(79) INFORMATION FOR SEQ ID NO: 79 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



35 



40 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 79: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(80) INFORMATION FOR SEQ ID NO: 80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys Lys 
15 10 15 
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10 



(81) INFORMATION FOR SEQ ID NO: 81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys 
is 1 5 10 15 

(82) INFORMATION FOR SEQ ID NO: 82 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 



25 



30 



35 



40 



45 



50 



55 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

Val Thr Leu Leu Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(83) INFORMATION FOR SEQ ID NO: 83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83: 

Val Thr-Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 

(84) INFORMATION FOR SEQ ID NO: 84 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 
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Leu Thr Leu Leu Gin Pro Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(85) INFORMATION FOR SEQ ID NO: 85 



10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



15 



20 



35 



45 



50 



55 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys lie 
15 10 15 



(86) INFORMATION FOR SEQ ID NO: 86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
25 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 

Val Thr Leu Phe Gin Pro Gly Gin Gly Asp Ser Asp Pro Glu Lys Lys 
15 10 15 



(87) INFORMATION FOR SEQ ID NO: 87 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
40 (C) TOPOLOGY: linear 

(ii) J30LECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 



Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(88) INFORMATION FOR SEQ ID NO: 88 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Trp Asp Ala Glu Lys Lys 
1 5 10 15 



(89) INFORMATION FOR SEQ ID NO: 89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
1.5 10 15 



(90) INFORMATION FOR SEQ ID NO: 90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:90: 

Glu Ser Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(91) INFORMATION FOR SEQ ID NO: 91 

(i) SEQUENCE CHARACTERISTICS: 

_ _ (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 

Val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(92) INFORMATION FOR SEQ ID NO: 92 

(i) SEQUENCE CHARACTERISTICS: 
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10 



(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
15 10 15 

, 5 (93) INFORMATION FOR SEQ ID NO: 93 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

25 Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 5 10 15 

(94) INFORMATION FOR SEQ ID NO: 94 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



35 



40 



50 



55 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94: 

Val Thr Ala Pro Arg Pro Gly Lys Gly Ala ser ser Ala Glu Lys Lys 
15 10 15 



(95) INFORMATION FOR SEQ ID NO: 95 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:95: 

Val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala Glu Lys Lys 
15 10 15 
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(96) INFORMATION FOR SEQ ID NO: 96 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

10 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 



15 



25 



30 



35 



40 



45 



50 



55 



Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(97) INFORMATION FOR SEQ ID NO: 97 



(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 

Val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

(98) INFORMATION FOR SEQ ID NO: 98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 

Val Thr_Ala Pro Arg Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(99) INFORMATION FOR SEQ ID NO: 99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:99: 



76 



EP 0 592 106 A1 



Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(100) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 

Val Thr Ala Pro Lys Pro Asp Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 



(101) INFORMATION FOR SEQ ID NO: 101 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 

Val Thr Ala Pro Lys Ser Glu Lys Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 



(102) INFORMATION FOR SEQ ID NO: 102 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(i i ) _ MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: 

Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 



(103) INFORMATION FOR SEQ ID NO: 103 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 

Leu Thr Ala Pro Lys Pro Gly Arg Gly Val Ser Ser Ala Glu Lys Lys 
15 10 15 



(104) INFORMATION FOR SEQ ID NO: 104 

(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:104: 

Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Arg 
15 10 15 



(105) INFORMATION FOR SEQ ID NO: 105 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 

Val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys Lys 
15 10 15 



(106) INFORMATION FOR SEQ ID NO: 106 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106: 

Val Thr Ala Pro Lys Pro Arg Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 



(107) INFORMATION FOR SEQ ID NO: 107 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107 : 

Val Thr Phe Lau Ser Pro Gly Gin Gly Asn Ser Asp Ala Glu Leu Pro 
15 10 15 



(108) INFORMATION FOR SEQ ID NO: 108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Glu Asp Leu Pro 
15 10 15 



(109) INFORMATION FOR SEQ ID NO: 109 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109 : 

Val Thr Leu Ser Ser Pro Gin Arg Gly Asp Ser Asp Ala Glu Lys Lys 
15 10 15 



(110) INFORMATION FOR SEQ ID NO: 110 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 

Val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys Lys 
15 10 15 
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(111) INFORMATION FOR SEQ ID NO: 111 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

10 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Sor Ser Asp Pro Glu Lys Lys 
15 1 5 10 15 

(112) INFORMATION FOR SEQ ID NO: 112 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Gin lie Ser Leu lie Pro Gly Lys Gly Ser Tyr Asp Asp Glu Lys Lys 
1 5 10 15 

30 

(113) INFORMATION FOR SEQ ID NO: 113 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
35 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

40 (si) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 

Val Thr_Ala Leu Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
15 10 15 

45 (114) INFORMATION FOR SEQ ID NO: 114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
so (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: 

55 
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Val Thr Ala Leu Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 
15 10 15 



(115) INFORMATION FOR SEQ ID NO: 115 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
1 5 10 15 



(116) INFORMATION FOR SEQ ID NO: 116 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Arg Glu Lys Lys 
15 10 15 



(117) INFORMATION FOR SEQ ID NO: 117 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(li) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117 : 

Val Thr Val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
15 10 15 



(118) INFORMATION FOR SEQ ID NO: 118 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118: 

Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 



(119) INFORMATION FOR SEQ ID NO: 119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119 : 

Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp Ser Asp Lys Lys 
15 10 15 



(120) INFORMATION FOR SEQ ID NO: 120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 120: 

Gin Thr Asp Val Thr Gin Gly Gin Gly Ser Ser Gin Pro Glu Lys Lys 
15 10 15 



(121) INFORMATION FOR SEQ ID NO: 121 

(1) SEQUENCE CHARACTERISTICS: 
_ . (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121: 

Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys Lys 
1 5 10 15 



(122) INFORMATION FOR SEQ ID NO: 122 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lys Lys 
1 5 10 " 15 



(123) INFORMATION FOR SEQ ID NO: 123 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 3 : 

val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 15 



(124) INFORMATION FOR SEQ ID NO: 124 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124 : 

Leu Leu Ser Leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
15 10 15 



(125) INFORMATION FOR SEQ ID NO: 125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 

Val Thr Ala Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
15 10 15 
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(126) INFORMATION FOR SEQ ID NO: 126 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 

Val Thr He Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
15 10 15 



(127) INFORMATION FOR SEQ ID NO: 127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 5 10 15 



(128) INFORMATION FOR SEQ ID NO: 128 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 * " 5 10 15 



(129) INFORMATION FOR SEQ ID NO: 129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129: 
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Ala Val Ser Pro Thr Pro Asp Thr Gly Val He Lys Thr Glu Lys Leu 
15 io * 15 



(130) INFORMATION FOR SEQ ID NO: 130 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Pro Ser 
15 10 15 



(131) INFORMATION FOR SEQ ID NO: 131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Lys Leu 
15 10 15 



(132) INFORMATION FOR SEQ ID NO: 132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 132: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Arg Leu 

15 10 15 



(133) INFORMATION FOR SEQ ID NO: 133 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

« (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 133: 

Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser Met Lys Leu 
15 10 15 

(134) INFORMATION FOR SEQ ID NO: 134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134: 

20 

Tyr Leu Pro Pro Thr Pro Gly Leu lie Arg Ser Thr Ser val Lys Leu 
15 10 15 



25 (135) INFORMATION FOR SEQ ID NO: 135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135: 

35 Tyr Leu Pro Pro Thr Pro Gly Val lie Arg Ser Thr Ala Glu Lys Leu 
15 10 15 



(136) INFORMATION FOR SEQ ID NO: 136 

40 (i) SEQUENCE CHARACTERISTICS: 

_ (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

«« (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 136: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Gly Lys Leu 

so 1 5 10 15 



(137) INFORMATION FOR SEQ ID NO: 137 

(i) SEQUENCE CHARACTERISTICS: 

55 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137: 

Tyr Leu Pro Ala Thr Pro Gly Val Val Arg Ser Ser Ala Gly Met Leu 
15 10 15 

(138) INFORMATION FOR SEQ ID NO: 138 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138: 

25 Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 10 15 

(139) INFORMATION FOR SEQ ID NO: 139 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO 5 13 9: 



10 



15 



20 



40 



50 



55 



Ser Leu Pro Pro Ser Pro Gly Lys val Arg Ser Thr Ala Asn Lys Leu 
15 10 15 



(140) INFORMATION FOR SEQ ID NO : 14 0 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Lys Leu 
15 10 15 
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(141) INFORMATION FOR SEQ ID NO: 141 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
15 10 15 



(142) INFORMATION FOR SEQ ID NO: 142 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 142: 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 
15 10 15 



(143) INFORMATION FOR SEQ ID NO: 143 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Gin Leu 

15 10 15 



(144) INFORMATION FOR SEQ ID NO: 144 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 144: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
15 10 15 



(145) INFORMATION FOR SEQ ID NO; 145 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145: 

Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Lys Leu 
15 10 15 



(146) INFORMATION FOR SEQ ID NO: 146 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 146 : 



Ser Leu Pro Pro Lys Pro Gly Arg lie Arg Ser Ser Thr Gly Lys Leu 
1 5 10 15 



(147) INFORMATION FOR SEQ ID NO: 147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) JHOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 147: 

Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Gin Leu 
15 10 15 

(148) INFORMATION FOR SEQ ID NO: 148 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148: 

Ser Leu Pro Pro Glu Pro Gly Lys lie Arg Ser Ser Thr Gly Arg Leu 
15 10 15 

10 (149) INFORMATION FOR SEQ ID NO: 149 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
is (C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 

Ser Leu Ala Pro Ser Pro Gly Lys He Arg Ser Thr Ala Glu Lys Leu 
15 10 15 



20 



25 



30 



(150) INFORMATION FOR SEQ ID NO: 150 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 

Ser Leu Pro Pro Arg Pro Gly Lys He Arg Ser Ser Thr Gly Asn Val 
35 1 5 10 15 

(151) INFORMATION FOR SEQ ID NO: 151 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 (ii) MOLECULE TYPES peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 



50 



55 



(152) INFORMATION FOR SEQ ID NO: 152 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 
15 10 15 



(153) INFORMATION FOR SEQ ID NO: 153 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Asn Leu 
15 10 15 



(154) INFORMATION FOR SEQ ID NO: 154 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 154: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
15 10 15 



(155) INFORMATION FOR SEQ ID NO: 155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 155: 

Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 
15 10 15 
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(156) INFORMATION FOR SEQ ID NO: 156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Val Glu Arg Leu 
15 10 15 



(157) INFORMATION FOR SEQ ID NO: 157 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 157: 

Ser Leu Ala Pro Ser Pro Asp Lys He Arg Ser Thr Pro Asp Lys Leu 
15 10 15 



(158) INFORMATION FOR SEQ ID NO: 158 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 158: 

Ser Leu_Ala Leu Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1*5 10 15 



(159) INFORMATION FOR SEQ ID NO: 159 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159 : 
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Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
15 10 15 



(160) INFORMATION FOR SEQ ID NO: 160 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

is (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 
15 10 15 



(161) INFORMATION FOR SEQ ID NO: 161 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 161: 

30 

Ser Leu Pro Leu Thr Pro Gly Leu lie Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 



35 (162) INFORMATION FOR SEQ ID NO: 162 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

40 

(ii) MOLECULE TYPE: peptide 

(xi) "SEQUENCE DESCRIPTION: SEQ ID NO: 162 : 

45 Ser Leu Pro Leu Thr Pro Arg Val He Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 



(163) INFORMATION FOR SEQ ID NO: 163 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:163: 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Lys Leu 
15 10 15 

10 

(164) INFORMATION FOR SEQ ID NO: 164 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 164: 

20 

Phe Leu Leu Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 
1 5 10 15 

25 (165) INFORMATION FOR SEQ ID NO: 165 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 V ' 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 165: 

35 Phe Leu His Pro Thr Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 
15 10 15 



(166) INFORMATION FOR SEQ ID NO: 166 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 

Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys Leu 
15 10 15 



(167) INFORMATION FOR SEQ ID NO: 167 

(i) SEQUENCE CHARACTERISTICS: 

55 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
5 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 167: 

10 

Val Leu Pro Leu Ser Pro His Arg lie Arg Ser Glu Ser Glu Asn Leu 
15 10 15 



(168) INFORMATION FOR SEQ ID NO: 168 

15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



20 



25 



35 



40 



45 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 168: 

Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 
15 10 15 



(169) INFORMATION FOR SEQ ID NO: 169 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 169 : 

Val Thr Ala Pro Arg Pro Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
15 10 15 



(170) INFORMATION FOR SEQ ID NO: 170 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 

Val Thr Ala Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 

55 
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(171) INFORMATION FOR SEQ ID NO: 171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 171: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(172) INFORMATION FOR SEQ ID NO: 172 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Asp Lys Lys 
15 10 15 



(173) INFORMATION FOR SEQ ID NO: 173 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPES peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173: 

Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
1 " * 5 10 15 



(174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174 : 
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Val Thr Gly Pro Arg Pro Gly Arg lie Arg Ser Asp Pro Xaa Lys Lys 
15 10 15 



(175) INFORMATION FOR SEQ ID NO: 175 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 175: 

Val Thr Ala Pro Arg Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
15 10 15 



(176) INFORMATION FOR SEQ ID NO: 176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 176: 

Val Thr Gly Pro Ser Arg Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(177) INFORMATION FOR SEQ ID NO: 177 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 

Val Thr Val Pro Arg Pro Ser Arg He Arg Ser Glu Ser Glu Arg Lys 
1 5 10 15 



(178) INFORMATION FOR SEQ ID NO: 178 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 178 : 

Val Thr Ala Pro Gly Pro Gly Arg lie Arg Ser Glu Ser Glu Arg Lys 
15 10 15 



(179) INFORMATION FOR SEQ ID NO: 179 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 179: 

Gin Thr Ser val Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 



(180) INFORMATION FOR SEQ ID NO: 180 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 180: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 



(181) INFORMATION FOR SEQ ID NO: 181 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 181: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 



(182) INFORMATION FOR SEQ ID NO: 182 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 182: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



(183) INFORMATION FOR SEQ ID NO: 183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 183: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
15 10 15 



(184) INFORMATION FOR SEQ ID NO: 184 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 184: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ala Glu Pro Glu Lys Lys 
15 10 15 



(185) INFORMATION FOR SEQ ID NO: 185 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 185: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 
15 10 15 
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(186) INFORMATION FOR SEQ ID NO: 186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 186: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
15 10 15 



(187) INFORMATION FOR SEQ ID NO: 187 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 187: 

Gin Thr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
15 10 15 



(188) INFORMATION FOR SEQ ID NO: 188 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 188: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys Lys 
1 5 * 10 15 



(189) INFORMATION FOR SEQ ID NO: 189 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 189: 
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Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp Pro Asp Lys Lys 
1 5 10 15 

(190) INFORMATION FOR SEQ ID NO: 190 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

is (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 190: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
15 10 15 



(191) INFORMATION FOR SEQ ID NO: 191 



(i) SEQUENCE CHARACTERISTICS: 

(A) length: 16 amino acids 

(B) TYPE: amino acid 
25 (C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 191: 



Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



35 (192) INFORMATION FOR SEQ ID NO: 192 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

40 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 192: 

45 Gin Thr Ser Val Arg Pro Glu Lys Val Arg Ser Glu Pro Asp Lys Lys 
15 10 15 



(193) INFORMATION FOR SEQ ID NO: 193 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 193 : 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Ser Asp Lys Lys 
15 10 is 



(194) INFORMATION FOR SEQ ID NO: 194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 194: 

Gin Thr Ser Val Arg Pro Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
1.5 10 15 



(195) INFORMATION FOR SEQ ID NO: 195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 195: 

Gin Thr Ser val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
15 10 15 



(196) INFORMATION FOR SEQ ID NO: 196 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 196: 

Gin Thr Ser Val Ser Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 



(197) INFORMATION FOR SEQ ID NO: 197 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 197: 

Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(198) INFORMATION FOR SEQ ID NO: 198 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 198 : 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 
15 10 15 



(199) INFORMATION FOR SEQ ID NO: 199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 199: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Ser Asp Pro Glx Lys Lys 
15 10 15 



(200) INFORMATION FOR SEQ ID NO: 200 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(Cj TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:200: 

Gin Thr Ser Val Arg Pro Lys Lys Val Arg Phe Asp Pro Glu Lys Lys 
15 10 15 
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(201) INFORMATION FOR SEQ ID NO: 201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 201: 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lya 
15 10 15 

(202) INFORMATION FOR SEQ ID NO: 202 

(i) SEQUENCE CHARACTERISTICS: 
a (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

26 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 202: 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 
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40 



(203) INFORMATION FOR SEQ ID NO: 203 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) KOLECULE TYPE: peptide 

(Si) SEQUENCE DESCRIPTION: SEQ ID NO: 203: 

Val Tte Asp Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 ~ - 3 10 15 



45 (204) INFORMATION FOR SEQ ID NO: 204 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 204: 
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Gin Thr Ser Val Ser Pro Gly Asn lie Arg Ser Glu ser Asp Lys Lys 
15 10 15 



(205) INFORMATION FOR SEQ ID NO: 205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:205: 

Lys Thr Ser Val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
15 10 15 



(206) INFORMATION FOR SEQ ID NO: 206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) molecule TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 206: 

Val Thr Leu Leu Pro Pro Gly Arg Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 



(207) INFORMATION FOR SEQ ID NO: 2 07 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 207: 

Val Thr Leu Leu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(208) INFORMATION FOR SEQ ID NO: 2 08 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 208: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asp Ala Glu Arg Lys 
15 10 15 

10 

(209) INFORMATION FOR SEQ ID NO: 209 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
» (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 209: 



20 



25 



30 



50 



Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asx Ala Glx Asn Lys 
15 10 15 

(210) INFORMATION FOR SEQ ID NO: 2 10 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 210: 

35 Val Thr Leu Pro Pro Pro Gin Gin Val Arg Ser Asp Ala Glu Lys Lys 
15 10 15 

(211) INFORKIATIOKI FOR SEQ ID NO: 211 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 (ii) KOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 211: 

Val Thr Leu Pro Pro Pro Gly Gin Val Thr Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(212) INFORMATION FOR SEQ ID NO: 2 12 

(i) SEQUENCE CHARACTERISTICS : 

55 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
1 5 10 15 



(213) INFORMATION FOR SEQ ID NO: 213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:213: 

Ala Leu Ser Pro Ser Ser Gly Gin Ser Ser Ser Ala ser Glu Arg Leu 
1 5 10 15 



(214) INFORMATION FOR SEQ ID NO: 214 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 214: 

Glu Lya Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



ser Artf~Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(215) INFORMATION FOR SEQ ID NO: 2 15 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 15: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 io 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(216) INFORMATION FOR SEQ ID NO: 216 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
■(B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 216: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys Ala 
15 10 15 



Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(217) INFORMATION FOR SEQ ID NO: 2 17 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 17: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



40 Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 
(218) INFORMATION FOR SEQ ID NO: 2 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 218: 
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Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
5 1 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

10 (219) INFORMATION FOR SEQ ID NO: 2 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

15 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 219: 

20 Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



25 



35 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(220) INFORMATION FOR SEQ ID NO: 220 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 220: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



40 Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(221) INFORMATION FOR SEQ ID NO: 221 

(1) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: aiaino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
53 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 221: 
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Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(222) INFORMATION FOR SEQ ID NO: 222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 222: 

Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(223) INFORMATION FOR SEQ ID NO: 223 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) molecule TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 223 : 



Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



40 ser Lyo Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(224) INFORMATION FOR SEQ ID NO:224 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 224: 
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Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(225) INFORMATION FOR SEQ ID NO: 225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 225: 

Glu Lys val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly lie Ser Gin Arg Ala Glu Arg 
20 25 

(226) INFORMATION FOR SEQ ID NO: 226 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:226: 

Glu Lys val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 

15 10 15 



Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 
20 25 

(227) INFORMATION FOR SEQ ID NO: 227 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 227; 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 io 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

20 25 

(228) INFORMATION FOR SEQ ID NO:228 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 228: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 
20 25 

(229) INFORMATION FOR SEQ ID NO: 229 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPES peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 229: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg Lys Ala 
15 10 15 



Ser LyQ Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(230) INFORMATION FOR SEQ ID NO: 230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 230: 
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Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
1 5 10 15 



Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 
20 25 

(231) INFORMATION FOR SEQ ID NO: 231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 231: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(232) INFORMATION FOR SEQ ID NO: 232 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 232: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 

40 ser Lyo Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(233) INFORMATION FOR SEQ ID NO: 233 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 233: 
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Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
15 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 

20 25 
(234) INFORMATION FOR SEQ ID NO:234 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
is (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 234: 



Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
25 20 25 

(235) INFORMATION FOR SEQ ID NO: 235 

(1) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 235: 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lyo Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 



(236) INFORMATION FOR SEQ ID NO: 236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 236: 
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Asp Lys val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 
1 5 > 10 15 



Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(237) INFORMATION FOR SEQ ID NO: 237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 237: 
Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 

15 10 15 



Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 
20 25 

(238) INFORMATION FOR SEQ ID NO: 238 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPES peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 238: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Asp Arg Arg Ser Glu Thr 

(239) INFORMATION FOR SEQ ID NO: 239 

(i) SEQUENCE CHARACTERISTICS S 

(A) LENGTH: 26 amino acids 

(B) TYPE: aaino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 239: 
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Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 
20 25 

(240) INFORMATION FOR SEQ ID NO: 240 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 240: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(241) INFORMATION FOR SEQ ID NO: 241 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTHS 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPES peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 241: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lyo Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(242) INFORMATION FOR SEQ ID NO: 242 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 242: 
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Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 io 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(243) INFORMATION FOR SEQ ID NO: 243 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 3: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(244) INFORMATION FOR SEQ ID NO: 244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) HOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 244 S 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(245) INFORMATION FOR SEQ ID NO: 245 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 245: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 io 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(246) INFORMATION FOR SEQ ID NO: 246 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 246: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(247) INFORMATION FOR SEQ ID NO: 247 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 247 : 



Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
15 10 15 



40 Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(248) INFORMATION FOR SEQ ID NO: 248 

45 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 248: 
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Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 io is 

Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 
20 25 

(249) INFORMATION FOR SEQ ID NO: 249 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(250) INFORMATION FOR SEQ ID NO:250 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 250: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lyo Gly Asn Ala Glu Lys Ser Glu Thr 
20 25 

(251) INFORMATION FOR SEQ ID NO: 251 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:251: 
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Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(252) INFORMATION FOR SEQ ID NO: 252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:252: 

Glu Asn Val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(253) INFORMATION FOR SEQ ID NO: 253 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 253 : 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(254) INFORMATION FOR SEQ ID NO: 254 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 io 15 



Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 
20 25 

(255) INFORMATION FOR SEQ ID NO: 255 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 255: 

Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 
20 25 

(256) INFORMATION FOR SEQ ID NO: 256 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 256: 

Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
15 10 15 



Thr Lys Gly Asn Pro Lys Arg ser Asp Thr 
20 25 

(257) INFORMATION FOR SEQ ID NO: 257 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: araino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 257: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
15 10 15 



lie Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(258) INFORMATION FOR SEQ ID NO: 258 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 258 : 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp 
15 10 15 



Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 

20 25 
(259) INFORMATION FOR SEQ ID NO: 259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 259: 

Asp Lys Val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Lyg Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(260) INFORMATION FOR SEQ ID NO: 260 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 260: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 
20 25 

(261) INFORMATION FOR SEQ ID NO: 261 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 261: 

Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 
20 25 

(262) INFORMATION FOR SEQ ID NO: 262 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 262 : 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Hhs Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(263) INFORMATION FOR SEQ ID NO: 263 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 263: 
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Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
15 10 15 



Ser Lys Gly Asp ser Lys Arg Ala Glu Thr 
20 25 

(264) INFORMATION FOR SEQ ID NO: 264 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 264: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
1 5 10 15 



Ser Lys Gly Asp ser Lys Arg Pro Glu Thr 

20 25 / 

(265) INFORMATION FOR SEQ ID NO:265 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
(8) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 265: 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 
1 5 10 15 



Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
_ 20 25 

(266) INFORMATION FOR SEQ ID NO: 266 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:266: 
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Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Val Glu Met 
20 25 

10 (267) INFORMATION FOR SEQ ID NO: 267 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 267 : 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 
20 25 

25 

(268) INFORMATION FOR SEQ ID NO: 268 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 268: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 



40 Thr Hhx Gly Asn Ala Lys Gly Ser Glu Thr 
20 25 

(269) INFORMATION FOR SEQ ID NO: 269 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:269: 
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Glu Lys Val Gly Gly Ser Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1*5 10 15 

Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 

20 25 

(270) INFORMATION FOR SEQ ID NO: 270 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 270: 

Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 
20 25 

(271) INFORMATION FOR SEQ ID NO: 271 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 271: 

Glu Lys He Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 

Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(272) INFORMATION FOR SEQ ID NO: 272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 272 : 
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Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(273) INFORMATION FOR SEQ ID NO:273 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27 3: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(274) INFORMATION FOR SEQ ID NO: 274 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 274: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
15 10 15 



Met Lyv Glu Asn Ala Lys Arg Ser Glu Thr 
20 25 

(275) INFORMATION FOR SEQ ID NO: 275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 275: 
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Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 10 15 

Lys Xaa Glu Asn Ala Lys Arg Pro Glu Thr 
20 25 

(276) INFORMATION FOR SEQ ID NO: 276 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 276: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
1 5 .10 15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(277) INFORMATION FOR SEQ ID N0:277 



(1) SEQUENCE CHARACTERISTICS s 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 277 : 



Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



40 Ser Lya Asp Asp Ala Lys Arg Ser Glu Thr 
20 25 

(278) INFORMATION FOR SEQ ID NO: 278 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 278: 
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Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 
15 io 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 ' 25 

(279) INFORMATION FOR SEQ ID NO: 279 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 279 : 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

(2S0) INFORMATION FOR SEQ ID NO: 280 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO:280: 

Glu Gin Val Gly Gly Leu Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

40 Thr ThF Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(281) INFORMATION FOR SEQ ID NO: 281 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 281: 
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Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Arg 
15 10 15 



Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(282) INFORMATION FOR SEQ ID NO: 282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 282 : 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
1 5 10 15 



Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 
20 25 



(28$} INFORMATION FOR SEQ ID NO: 283 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
15 10 15 

40 

S©r Lyo Asp Asp Ser Gin Lys Thr Glu Arg 

(284) INFORMATION FOR SEQ ID NO: 284 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 284: 
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Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 
1 5 in ic 



10 15 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 
20 25 

(285) INFORMATION FOR SEQ ID NO: 285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 285: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 10 is 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Thr 
20 25 

(286) INFORMATION FOR SEQ ID NO: 286 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 286: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
1 5 10 15 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Met 
- _ 20 25 

(287) INFORMATION FOR SEQ ID NO: 287 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 287: 
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Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(288) INFORMATION FOR SEQ ID NO: 288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 288: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(289) INFORMATION FOR SEQ ID NO: 289 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 289: 

Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 



Lys Lyo Gly Lye Sar Ser Thr Ser Glu Ser 

20 25 
(290) INFORMATION FOR SEQ ID NO: 290 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 290: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(291) INFORMATION FOR SEQ ID NO: 291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTIONS SEQ ID NO: 291: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(292) INFORMATION FOR SEQ ID NOS292 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 292 : 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 



Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(293) INFORMATION FOR SEQ ID NO: 293 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 293: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(294) INFORMATION FOR SEQ ID NO: 294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 294: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(295) INFORMATION FOR SEQ ID NO: 295 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 295: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 

(296) INFORMATION FOR SEQ ID NO: 296 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(il) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 296: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 " 15 



Lys Gin Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 

(297) INFORMATION FOR SEQ ID NO: 297 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 297: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(298) INFORMATION FOR SEQ ID NO: 298 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:298: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(299) INFORMATION FOR SEQ ID NO: 299 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 299: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Lys Ser Asn Ser Ser Thr Ser Glu Ser 
20 25 

(300) INFORMATION FOR SEQ ID NO: 300 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lya Gly Ala Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(301) INFORMATION FOR SEQ ID NO: 301 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 301: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 



Lys Lya Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(302) INFORMATION FOR SEQ ID NO: 302 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 302 : 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 



(303) INFORMATION FOR SEQ ID NO: 303 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 303: 



Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

25 20 25 

(304) INFORMATION FOR SEQ ID NO: 304 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lya Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(305) INFORMATION FOR SEQ ID NO:305 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 305: 
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Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin I 
15 10 15 

5 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

1Q (306) INFORMATION FOR SEQ ID NO: 306 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 306: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
15 10 15 



J5 



20 



25 



Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 

(307) INFORMATION FOR SEQ ID NO: 3 07 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 307: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 

15 10 15 

«> Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(308) INFORMATION FOR SEQ ID NO: 308 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 308: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 
15 io is 

Lys Lys Gly Lys ser Ser Thr Ser Glu Ser 
20 25 

(309) INFORMATION FOR SEQ ID NO: 309 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 309: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 ^15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(310) INFORMATION FOR SEQ ID NO: 310 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 310: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lya Gly Thr Ser Ser Thr Ser Glu Ser 

(311) INFORMATION FOR SEQ ID NO: 3 11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 311: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
6 1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

10 (312) INFORMATION* FOR SEQ ID NO: 312 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

75 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 312 : 

20 Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(313) INFORMATION FOR SEQ ID NO: 313 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 13: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



40 Asn Lyo Gly Thr Ser Ser Thr Ser Glu Ser 
. 20 25 

(314) INFORMATION FOR SEQ ID NO : 3 14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 314: 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(315) INFORMATION FOR SEQ ID NO: 315 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 315: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(316) INFORMATION FOR SEQ ID NO: 316 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

x (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 316: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(317) INFORMATION FOR SEQ ID NO: 317 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 17: 
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His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(318) INFORMATION FOR SEQ ID NO: 3 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 318: 

Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr ser Glu Ser 
20 25 

(319) INFORMATION FOR SEQ ID NO: 319 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 319: 



Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



40 Lys Gin Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(320) INFORMATION FOR SEQ ID NO: 320 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 320: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asp 
1 5 10 15 



Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(321) INFORMATION FOR SEQ ID NO: 321 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 321: 

Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(322) INFORMATION FOR SEQ ID NO: 322 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 322: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 

15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(323) INFORMATION FOR SEQ ID NO: 323 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 323: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 - 25 

10 (324) INFORMATION FOR SEQ ID NO: 324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

70 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 324: 

20 Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 
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Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 

(325) INFORMATION FOR SEQ ID NO: 325 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 325: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
15 10 15 

40 Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(326) INFORMATION FOR SEQ ID NO: 326 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 326: 
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Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
* 5 10 15 

6 

Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 
20 25 

10 (327) INFORMATION FOR SEQ ID NO: 327 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) molecule TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 327: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 



Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(328) INFORMATION FOR SEQ ID NO: 328 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 328: 



Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly lie Pro Gly Gin Glu 
15 10 15 



Lys Ly© Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 



(329) INFORMATION FOR SEQ ID NO: 329 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO S 329 : 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(330) INFORMATION FOR SEQ ID NO: 330 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 330: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(331) INFORMATION FOR SEQ ID NO: 331 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 331: 
Gin Gin Gin Thr Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 

15 10 15 



Lys Lyo Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(332) INFORMATION FOR SEQ ID NO:332 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 332: 
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Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(333) INFORMATION FOR SEQ ID NO: 333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 333: 

2Q Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 
20 25 

25 

(334) INFORMATION FOR SEQ ID NO: 334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 334: 

35 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(335) INFORMATION FOR SEQ ID NO: 335 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:335: 
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Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(336) INFORMATION FOR SEQ ID NO: 336 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 336: 

Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(337) INFORMATION FOR SEQ ID NO: 337 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 337: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(338) INFORMATION FOR SEQ ID NO: 338 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 338: 
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Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 io 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 
20 25 

(3 39) INFORMATION FOR SEQ ID NO: 339 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 339: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 



Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 

20 25 

(340) INFORMATION FOR SEQ ID NO: 340 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
<B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 340: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 



Lys Ly© Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(341) INFORMATION FOR SEQ ID NO: 341 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 341: 
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Gin Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
1 5 10 * 15 



Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 
20 25 

(342) INFORMATION FOR SEQ ID NO: 342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 342 : 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 



Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 
20 25 

(343) INFORMATION FOR SEQ ID NO:343 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 343: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Ly© Ser Thr Ser Ser Thr Ser Asp Ser 
20 25 

(344) INFORMATION FOR SEQ ID NO: 344 

(i) SEQUENCE CHARACTERISTICS S 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 344: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro lie Gin Gin 
15 10 is 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(345) INFORMATION FOR SEQ ID NO: 345 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 345: 

Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 io " 15 

His Arg Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(346) INFORMATION FOR SEQ ID NO: 346 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:346: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Leu Gly Gin Glu 
1 5 10 15 



40 Lys Ly© Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(347) INFORMATION FOR SEQ ID NO: 347 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 347 : 
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Gin Gin Gin Pro Glu Val Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
1 5 10 15 

Asn Thr Asp Lys ser Ser Thr Ser Glu Ser 
20 25 

(346) INFORMATION FOR SEQ ID NO: 348 

(I) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 348: 

Glu Gin Gin Ala Glu Val Arg Ala Gly Lys Gly Ser Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(349) INFORMATION FOR SEQ ID NO: 349 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 349: 

Gin Gin Leu Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lyo Gly II© Ser Ser Thr Ser Glu Ser 
20 25 

(350) INFORMATION FOR SEQ ID NO: 350 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 6 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 350: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Lys Pro Glu Gin Glu 
15 10 15 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(351) INFORMATION FOR SEQ ID NO: 351 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 351: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Arg Asn Gly Lys Glu 
1 5 10 15 



Asn Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(352) INFORMATION FOR SEQ ID NO: 352 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 352: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Arg Gly Thr Thr Gly Gin Glu 
15 10 15 



Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
- - 20 25 

(353) INFORS2ATION FOR SEQ ID NO: 353 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: ajDino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 353: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Gly Gin Glu 
6 1 5 10 15 

Lys Lys Ser Thr Ser Ser Ala Ser Glu Ser 
20 25 

10 (357) INFORMATION FOR SEQ ID NO: 357 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 357: 

20 Glu Gin Gin Thr Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 

1 5 10 15 
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Lys Lys Gly Thr Ser Ala Thr Asn Glu Ser 
20 25 

(358) INFORMATION FOR SEQ ID NO: 358 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 358 : 

Gin Gin Leu Thr Glu Leu Lys Pro Gly Asn Gly Thr Pro Gly Gin Glu 
1 5 10 15 

^0 Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 

(359) INFORMATION FOR SEQ ID NO: 359 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 359: 
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Gin Gin Gin Ser Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Lys Ser 
20 25 

(360) INFORMATION FOR SEQ ID NO: 360 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 360: 

^ Leu Gin Gin Pro Val Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
1 5 10 15 
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Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

20 25 

(361) INFORMATION FOR SEQ ID NO: 361 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 361: 



Glu Gin Gin Pro Glu Thr Lys Pro Gly Lys Gly Thr Leu Gly Lys Gin 
15 10 15 



40 Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

(362) INFORMATION FOR SEQ ID NO: 3 62 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 362: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Gin Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Asn Lys Ser Ser Thr Pro Glu Phe 
20 25 

(363) INFORMATION FOR SEQ ID NO: 363 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 363: 
Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 

15 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(364) INFORMATION FOR SEQ ID NO: 364 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 64 : 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 



Lys Gin Gly Thr Ser Thr Thr Ser Glu Thr 
20 25 

(365) INFORMATION FOR SEQ ID NO: 365 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 365: 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 

(366) INFORMATION FOR SEQ ID NO: 366 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 366: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Asp Thr ser ser Thr ser Glu Thr 

20 25 
(367) INFORMATION FOR SEQ ID NO: 367 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 367: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Gly Thr 
20 25 

(368) INFORMATION FOR SEQ ID NO: 368 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:368: 
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Glu Gin Gin Ala Glu Val Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Gly Thr *Ser Ser Thr Ser Glu Thr 
20 25 



1Q (369) INFORMATION FOR SEQ ID NO: 3 69 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

15 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 369 : 

20 Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 * 10 15 



Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(370) INFORMATION FOR SEQ ID NO: 370 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 370: 

35 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

40 Lys Gin lie Thr Ser Ser Thr Ser Glu Thr 

20 25 

(371) INFORMATION FOR SEQ ID NO: 371 

_ (i) SEQUENCE CHARACTERISTICS: 

" (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 371: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
15 io 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(372) INFORMATION FOR SEQ ID NO: 372 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 372: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys His Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(373) INFORMATION FOR SEQ ID NO:373 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 373: 



Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Thr Glu Gin Pro 
15 10 15 



40 Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(374) INFORMATION FOR SEQ ID NO: 374 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 374 i 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Thr Glu Gin Pro 
1 5 10 15 



Lys Leu He Thr Ser Ser Thr Ser Glu Thr 
20 25 

(375) INFORMATION FOR SEQ ID NO: 375 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 375: 

Thr Gly Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Glu Gin Gly 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Arg 
20 25 

(376) INFORMATION FOR SEQ ID NO: 376 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 376: 

Gin Tyr Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Arg Gin Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(377) INFORMATION FOR SEQ ID NO: 377 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 377: 
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Gin Gin Gin Ala Val Leu Arg His Gly Lys Gly Thr His Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(378) INFORMATION FOR SEQ ID NO: 378 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 378 : 

Gin Gin Gin Thr Lys Leu Gly Pro Gly Arg Gly Thr Pro Gly Gin Gly 
15 10 15 



Arg Lys Gly Lys Ser Ser Thr Ser Gly Ser 
20 25 

(379) INFORMATION FOR SEQ ID NO:379 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 379: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys ser Ser Val Tyr Phe Ala 
20 25 

(380) INFORMATION FOR SEQ ID NO: 380 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 380: 



162 



EP 0 592 106 A1 



Glu Gin Gin Ala Glu Leu Lys Ala Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 ^15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 
20 25 

(381) INFORMATION FOR SEQ ID NO: 381 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 381: 

Gin Gin Lys Ala Glu Leu Ala Ala Ser Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(382) INFORMATION FOR SEQ ID NO: 382 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 382: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Arg Gly Lys Ser Ser Asn Leu Arg Leu 
20 25 

(383) INFORMATION FOR SEQ ID NO: 383 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: asaino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 383: 
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Glu Lys Val Gly Gly Leu Gin Gly Ser Ser Phe Asp Pro Gly Lys Ala 
15 io 15 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(384) INFORMATION FOR SEQ ID NO: 384 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 384 : 

Glu Gin Gin Ala Asp Leu Lys Leu Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Leu Ala Thr Pro Ser Thr Ser Glu Thr 

20 25 

(385) INFORMATION FOR SEQ ID NO: 385 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 385: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Ser 
15 10 15 



Asp Val Lys Asp Asn Ala Lys Ser Glu Thr 
20 25 

(386) INFORMATION FOR SEQ ID NO: 386 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTHS 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 386: 
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Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly His Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(387) INFORMATION FOR SEQ ID NO: 387 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 387: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(388) INFORMATION FOR SEQ ID NO: 388 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 388 : 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(389) INFORMATION FOR SEQ ID NO: 389 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 389: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(390) INFORMATION FOR SEQ ID NO: 390 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 390: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 

20 25 
(391) INFORMATION FOR SEQ ID NO: 391 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:391: 

35 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
15 10 15 

40 Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 

(392) INFORMATION FOR SEQ ID NO: 392 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 392: 



55 



166 



10 



15 



20 



25 



50 



55 



EP 0 592 106 A1 



Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 io 15 

Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 

(393) INFORMATION FOR SEQ ID NO: 393 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 393: 

Asp His Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

(394) INFORMATION FOR SEQ ID NO:394 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 394: 

35 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly ser Pro Gly Asn Pro 
15 10 15 



40 Sor Arg Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(395) INFORMATION FOR SEQ ID NO: 395 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 395: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ala Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(396) INFORMATION FOR SEQ ID NO: 396 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 396 : 

Glu Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 
20 25 

(397) INFORMATION FOR SEQ ID NO: 397 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 397: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lya Asn Thr Ser Lys Thr lie Glu Thr 
20 25 

(398) INFORMATION FOR SEQ ID NO: 398 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 398: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
1 5 io 15 



Ser Lys Asn Thr ser Lys Thr Pro Glu Thr 
20 25 

(399) INFORMATION FOR SEQ ID NO: 399 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 399: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(400) INFORMATION FOR SEQ ID NO: 400 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 400: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Asn Thr Ser Glu Thr Thr Glu Thr 
20 25 

(401) INFORMATION FOR SEQ ID NO: 401 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 401: 
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Asp Gin Gin Pro Gly Leu Lys Pro ser Ser Gly Ser Pro Gly Asn Pro 
6 1 5 10 15 

Ser Lys Asn Thr Ser Glu Thr Thr Glx Thr 
20 25 

10 (402) INFORMATION FOR SEQ ID NO: 402 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

75 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 402 : 

20 Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



25 



35 



45 



50 



Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 

20 25 

(403) INFORMATION FOR SEQ ID NO: 403 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
so (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:403: 



Glu Gin Gin Pro Ser Leu Lys Pro ser ser Gly Ser Pro Gly Asn Pro 
15 10 15 



40 ser Lys Ser Thr Ser Arg Thr Thr Glu Thr 

_ _ 20 25 

(404) INFORMATION FOR SEQ ID NO:404 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 404 : 



55 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
6 1 5 io 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

10 (405) INFORMATION FOR SEQ ID NO: 405 

(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 405: 

20 Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Phe Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(406) INFORMATION FOR SEQ ID NO: 406 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 406: 



35 



Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 



40 ser Ly© Ser Thr Ser Lys Thr Asn Glu Thr 
_ _ 20 25 

(407) INFORMATION FOR SEQ ID NO: 407 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 407: 



55 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Phe Lys Thr Ser Glu Thr 
20 25 

(408) INFORMATION FOR SEQ ID NO: 408 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 408: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 ^15 

Ser Lys Ser Thr Ser Thr Thr Ser Glu Thr 
20 25 

(409) INFORMATION FOR SEQ ID NO: 409 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 409: 

Glu Gin Gin Leu Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(410) INFORMATION FOR SEQ ID NO: 410 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 10: 
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Gin Gin Gin Pro Gly Leu Lys Pro Ser Phe Gly Pro Pro Gly Lys Pro 
15 10 15 

Ser Gin Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(411) INFORMATION FOR SEQ ID NO: 411 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 411: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 5 10 15 



Thr Lys Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(412) INFORMATION FOR SEQ ID NO: 412 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 412 : 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



Ala Lys Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

(413) INFORMATION FOR SEQ ID NO: 413 

(i) SEQUENCE CHARACTERISTICS: 
46 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



10 
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20 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 413: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 5 10 15 
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Ala Met Ser Asn Ser Lys Gin Thr Asp Thr 
« 20 25 

(414) INFORMATION FOR SEQ ID NO: 414 

(i) SEQUENCE CHARACTERISTICS: 
itl (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

is (xi) SEQUENCE DESCRIPTION: SEQ ID NO:414: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



20 Ala lie Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(415) INFORMATION FOR SEQ ID NO: 415 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

30 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 15: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 



Ala lie ser Asn ser Lys Gin ser Asn Thr 
20 25 

(416) IK FORMATION FOR SEQ ID NO:416 

(i) SEQUENCE CHARACTERISTICS: 

" (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 416: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 



Ala lie Ser Asn Ser Lys Gin Ala Asn Thr 
20 25 
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(417) INFORMATION FOR SEQ ID NO: 4 17 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 417: 

Gin Gin Lys Pro Val Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
1 5 io 15 

Ala Met Ser Asn Ser Lys Gin He Asp Thr 
20 25 

(418) INFORMATION FOR SEQ ID NO: 418 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 418: 

Gin Gin Lys Pro Ser Leu Gin Pro Ser Ser Asp Ser Pro Gly Lys Ala 
15 io 15 

Ala Met Ser Asn Ser Lys Gin Ala Asp Thr 
20 25 

(419) INFORMATION FOR SEQ ID NO: 419 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 419: 

Glu Arg Val Gly Asp Leu Glu Pro Gly Arg Gly He Pro Gly Lys Ala 
15 10 15 



Pro Lys Gly Asp Ser Lys Lys He Glu Thr 
20 25 

(420) INFORMATION FOR SEQ ID NO: 420 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
6 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

1Q (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 420: 

Glu Arg Val Gly Asp Leu Glu Pro Glu Arg Gly He Pro Gly Lys Ala 
15 10 15 

,5 Pro Lys Gly Asp Ser Lys Lys He Glu Thr 

20 25 

(421) INFORMATION FOR SEQ ID NO: 421 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 421: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



30 



35 



45 



50 



55 



Pro Lys Gly Asp Ser Lys Lys Thr Glu Thr 
20 25 

(422) INFORMATION FOR SEQ ID NO: 422 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:422: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Gly Lys Ala 
15 10 15 



Ser Lys Gly Asp Ser Lys Lys Thr Glu Thr 
20 25 

(423) INFORMATION FOR SEQ ID NO: 423 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 423 : 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asx 
1 5 io 15 



Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(424) INFORMATION FOR SEQ ID NO: 424 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 424: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(425) INFORMATION FOR SEQ ID NO: 425 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) KOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:425: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 



Ser Arg Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(426) INFORMATION FOR SEQ ID NO: 426 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 426: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(427) INFORMATION FOR SEQ ID NO:427 

75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

20 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 427: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
25 1 5 10 15 

Ser Lys Gly Asn Ala Lys Arg Ala Glu Thr 
20 25 

30 (428) INFORMATION FOR SEQ ID NO: 428 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 
(8) TYPE: amino acid 
35 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 428: 



40 



45 



Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1^5 10 15 



Ser Lys Gly Asp Ser Arg Arg Ala Glu Thr 
20 25 



(429) INFORMATION FOR SEQ ID NO: 429 

(i) SEQUENCE CHARACTERISTICS: 
so (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



55 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 429: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ser Arg Arg Ala Glu Thr 
20 25 

(430) INFORMATION FOR SEQ ID NO: 430 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 430: 

Gin Gin val Gly Gly Leu Glu Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(431) INFORMATION FOR SEQ ID NO:431 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 431: 

Glu Gin Lau Gly Asp Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 
(432) INFORMATION FOR SEQ ID NO: 432 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:432: 



179 



EP 0 592 106 A1 



Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Thr Gly Lys Asp 
1 5 10 15 



Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(433) INFORMATION FOR SEQ ID NO: 433 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:433: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 

20 25 

(434) INFORMATION FOR SEQ ID NO: 434 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 434: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly lie Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Pro Glu Thr 
20 25 

(435) INFORMATION FOR SEQ ID NO: 435 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 435: 
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Glu Gin Val Gly Gly Val Gin Pro Gly Arg Gly He Pro Gly Lys Asp 
15 io 15 

Ser Lys Gly Asp ser Lys Arg Pro Glu Thr 
20 25 

(436) INFORMATION FOR SEQ ID NO: 436 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:436: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Asn Gly Asp ser Lys Arg Pro Glu Thr 
20 25 

(437) INFORMATION FOR SEQ ID NO: 437 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 437: 

Gin Lys Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Ly© Gly Asn Ser Lys Arg Thr Glu Thr 
20 25 

(438) INFORMATION FOR SEQ ID NO: 438 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 438: 

Gin Glu Val Gly Gly Val Glx Pro Gly Arg Gly Thr Pro Gly Lys Asx 
15 10 15 
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Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(439) IHFORMATION FOR SEQ ID NO: 439 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 439 : 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 

ser Asn Gly Asp ser Lys Gin Ala Glx Thr 
20 25 

(440) INFORMATION FOR SEQ ID NO: 440 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 440: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Ser Pro Gly Lys Asp 
1 5 10 15 



Thr Asn Gly Asp Ser Lys Glu Ala Glx Thr 
20 25 

(441) INFORMATION FOR SEQ ID NO: 441 

Ji) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:441: 

Ala Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Asn Gly Asp Ser Lys Gin Ala Glx Ser 
20 25 
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(442) INFORMATION FOR SEQ ID NO:442 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:442: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
15 10 15 



Ser Gin Gly Asp Ser Lys Gin Ala Glx Thr 
20 25 

(443) INFORMATION FOR SEQ ID NO: 443 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 443: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
15 10 15 



Ser Gin Gly Asp Ser Lys Glu Pro Glx Thr 

20 25 

(444) INFORMATION FOR SEQ ID NO: 444 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 444: 
Glu Gin Leu Gly Gly Leu Gin Pro Glu Arg Gly Thr Pro Gly Lys Glu 

.1 5 10 15 



Ser Lys Gly Asn Ser Met Arg Ala Glu Thr 

20 25 

(445) INFORMATION FOR SEQ ID NO: 445 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 445 : 

Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asx Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Val Glu Thr 
20 25 

(446) INFORMATION FOR SEQ ID NO: 446 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 446 : 

Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asn Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Gin Arg Pro Glu Thr 

20 25 

(447) INFORMATION FOR SEQ ID NO: 447 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 447: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Leu Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(448) INFORMATION FOR SEQ ID NO: 448 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 448: 
Gin Glx Val Gly Gly Ala Glx Pro Gly Arg Gly Ser Pro Gly Lys Ala 



Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(449) INFORMATION FOR SEQ ID NO: 449 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 449: 

Gin Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Ser Pro Gly Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Gin Arg Thr Glx Thr 

20 25 

(450) INFORMATION FOR SEQ ID NO: 450 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) .SEQUENCE DESCRIPTION: SEQ ID NO: 450: 

Asp Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Asn 
15 10 15 



Ser Asn Gly Asp Ser Lys Thr Pro Glx Thr 



1 
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10 



15 



20 



25 



(451) INFORMATION FOR SEQ ID NO: 451 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 51: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Ser Arg Glu Asp 
1 5 10 15 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(452) INFORMATION FOR SEQ ID NO: 452 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 452: 

Glu Gin Val Gly Ala Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
15 10 15 



Ser Gin Ala Asp ser Lys Glu Ala Glx Thr 
20 25 

(453) INFORMATION FOR SEQ ID NO: 453 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 453: 

Glu Gla Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 - - 5 10 15 



Glu Gly Ser Val Glu Thr 
20 

(454) INFORMATION FOR SEQ ID NO: 454 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



186 



EP 0 592 106 A1 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 454: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Arg Gly Asn Ser Gly Lys Ala 
15 10 15 



Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 
20 25 

(455) INFORMATION FOR SEQ ID NO: 455 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 55: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
15 10 15 



Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 

20 25 

(456) INFORMATION FOR SEQ ID NO: 456 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 456: 

Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys Ala 
15 10 15 



Ser Lys Gly Asp Ser Asn Arg Pro Asp Thr 
20 25 

(457) INFORMATION FOR SEQ ID NO: 457 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 457: 
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Gin Gin Val Gly Gly Val Gin Ala Gly Arg Ala Asn Pro Gly Lys Asp 
15 10 15 



Ser Arg Gly lie Ser Lys Arg Thr Glu Thr 
20 ^ 25 

(458) INFORMATION FOR SEQ ID NO: 458 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 458: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 
20 25 

(459) INFORMATION FOR SEQ ID NO: 459 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 459: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Glh Gin 
1 5 10 15 

40 Lys Gin Gly Thr Ser Thr Arg Ser Glu Thr 

20 25 

(460) INFORMATION FOR SEQ ID NO: 460 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 460: 
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Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 io ' 15 

Lys Gin Gly Thr Ser Ala Arg Ser Glu Thr 
20 25 

(461) INFORMATION FOR SEQ ID NO: 461 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 61: 
Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 

20 1 5 10 15 

Lys Gin Gly Thr Ser lie Arg Ser Asp Thr 
20 25 
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25 



35 



45 



(462) INFORMATION FOR SEQ ID NO: 462 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
30 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 462: 



Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Gin Gly Thr Ser lie Arg Ser Asp Thr 

40 20 25 

(463) INFORMATION FOR SEQ ID NO: 463 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 63: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

55 
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Asn Gin Gly Thr Ser Thr Arg Ser Asp Thr 
20 25 

(464) INFORMATION FOR SEQ ID NO: 464 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 464 : 

Gin Gin Val Gly Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Gin Asp Thr Ser Thr Arg Ser Asp Thr 
20 25 

(465) INFORMATION FOR SEQ ID NO: 4 65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:465: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly His Pro 
15 10 15 



Arg Gin Gly Ala Ser Phe Arg Ser Asp Ser 
20 25 

(466) INFORMATION FOR SEQ ID NO: 466 

Xi) .SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 466 : 

Gin Gin Val Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Gly Thr Gly Thr ser Val Lys Ala Glu Thr 
20 25 
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(467) INFORMATION FOR SEQ ID NO: 467 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 467: 

Glu Gin Val Ala Glu Val Lys Pro Gly Lys Gly Ser Pro Gly Lys Pro 
1 5 10 15 



Ser Gin Gly Lys Ser lie Lys Ala Ser Thr 
20 25 

(468) INFORMATION FOR SEQ ID NO: 468 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 468 : 

Glu Gin Val Ala Glu Val Lys Pro Gly Arg Gly Ser Pro Gly Lys Pro 
15 10 15 



Ser Gin Gly Lys Ser lie Lys Ala Ser Thr 
20 25 

(469) INFORMATION FOR SEQ ID NO: 469 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
_ . (C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 469: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Asp Pro Gly Arg Pro 
15 10 15 



Arg Gin Ala ser Ser Thr lie Ser Ala Thr 
20 25 

(470) INFORMATION FOR SEQ ID NO: 470 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
6 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

10 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 470: 

Glu Gin Val Ala Glu Val Pro Gin Gly Lys Gly Arg Pro Gly Lys Ser 
1 5 10 15 

15 Leu Gin Gly Lys Ser Leu Lys Ala Ser Thr 
20 25 

(471) INFORMATION FOR SEQ ID NO: 471 

20 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:47l: 

Gin Gin Met Ala Glu val Lys Pro Gly Arg Gly Thr Pro Gly Lys Pro 
15 10 15 



Gly Val Val Pro Ser Phe Phe Ser Glu Thr 
20 25 

(472) INFORMATION FOR SEQ ID NO:472 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) JHOLECULE TYPES peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 472: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Arg Tyr 
15 10 15 

lie Trp Glu Pro Ser Phe Phe Asn Glu Gly 
20 25 

(473) INFORMATION FOR SEQ ID NO: 473 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

o 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 473: 

10 Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 



15 



40 



50 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(474) INFORMATION FOR SEQ ID NO:474 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
20 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 474: 

25 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

30 Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(475) INFORMATION FOR SEQ ID NO: 475 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 26 amino acids 

<B) TYPE: amino acid 
<C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) .SEQUENCE DESCRIPTION: SEQ ID NO:475: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
15 10 15 

Ser Lys Ser Thr Ser Asn Thr Ala Ala Thr 
20 25 

(476) INFORMATION FOR SEQ ID NO: 476 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 476: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Ala Gly Lys Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(477) INFORMATION FOR SEQ ID NO: 477 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 477: 

Arg Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Pro Pro Gly Lys Pro 
1 5 10 15 



Ser Arg Gly Thr Ser Arg Ser Ala Ala Thr 

20 25 
(478) INFORMATION FOR SEQ ID NO: 478 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 478: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Arg Thr 
1 - . 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 
(479) INFORMATION FOR SEQ ID NO: 479 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 479: 

Gin Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Thr Pro Gly Arg Thr 
1 5 10 15 



Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 
10 20 25 

(480) INFORMATION FOR SEQ ID NO: 480 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 480: 

Xaa Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Ser Pro Gly Arg Thr 
15 10 15 

25 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

20 25 
(481) INFORMATION FOR SEQ ID NO: 481 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:481: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Ser Arg Val 
15 10 15 

40 

Ser Lys" Ser Thr Ser Lys Thr Pro Glu Thr 
20 25 

45 (482) INFORMATION FOR SEQ ID NO:482 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 482 : 
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Gin His Gin Ala Gly Leu Lys Arg Ser Ser Gly Pro Pro Gly Lys Pro 
1 5 10 15 



Ser Thr Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(483) INFORMATION FOR SEQ ID NO: 483 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 483 : 

Glx Gin Glu Ser Gly Leu Lys Pro Thr Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 



Ser Lys Ser Arg Ser Lys Ala Ala Asp Ala 
20 25 

(484) INFORMATION FOR SEQ ID NO: 484 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
(8) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 484: 

Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Arg Pro 
15 10 15 



Ser Lyg Ser Thr Ser Lys Asp Pro Val Thr 
20 25 

(485) INFORMATION FOR SEQ ID NO: 485 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 485: 
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Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Pro 
1 5 10 15 

Ser Arg Ser Thr Ser Arg Asp Pro Val Ser 

20 25 

(486) INFORMATION FOR SEQ ID NO: 486 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 486: 

Glu Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 



Ser Lys Thr Thr Ser Lys Asp Pro Val Thr 

20 25 
(487) INFORMATION FOR SEQ ID NO:487 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 487: 

Gin Asn Arg Pro Ala Leu Lys Ala Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 



Ser Glu Thr Thr Ser Lys Asp Pro Ala Thr 
20 25 

(488) INFORMATION FOR SEQ ID NO: 488 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 488: 

Gin Thr Thr Pro Ala Leu Lys Pro Lys Thr Gly Sor Pro Gly Lys Thr 
15 10 15 
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Ser Arg Thr Asp Ser Lys Asn Pro Val Thr 
20 25 

(489) INFORMATION FOR SEQ ID NO: 489 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 489: 

Gin Thr Arg Pro Ala Leu Arg Pro Thr Thr Gly Ser Pro Gly Glu Ala 
15 10 15 



20 Ser Glu Thr Thr Ser Lys Gly Pro Gly Thr 

20 25 

(490) INFORMATION FOR SEQ ID NO: 490 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 490: 

Gin Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
15 10 15 

Ser Glu Thr Thr Ser Arg Asp Thr Ala Tyr 
20 25 



(491) INFORMATION FOR SEQ ID NO: 491 

-(i) - SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 (ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:491: 



Leu Glu Gly Val Gin Leu Trp Gly Gly Arg Gly lie Ser Arg Lys Tyr 
15 10 15 



Ala Lys Gly Asn Gly Lys Arg Glu Asp Ser 
20 25 
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(492) INFORMATION FOR SEQ ID NO: 492 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 492: 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
1 5 io 

15 (493) INFORMATION FOR SEQ ID NO: 493 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
» (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 493: 

25 

Tyr He Asn Pro Gly Lys Gly Tyr Leu Ser 
1 5 io 

(494) INFORMATION FOR SEQ ID NO: 494 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 494 : 

Arg Ala S<ar Gin Glu He Ser Gly Tyr Leu Ser 
1 5 * 10 

(495) INFORMATION FOR SEQ ID NO: 495 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 495: 

Arg Ala Ser Gly Asn He His Asn Tyr Leu Ala 
15 10 
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(496) INFORMATION FOR SEQ ID NO: 496 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 496: 

Arg Ala Ser Gin Asp lie Asn Asn Phe Leu Asn 
15 10 

(497) INFORMATION FOR SEQ ID NO: 497 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 497: 

Arg Ala Ser Gin Ser lie Gly Asn Asn Leu His 
15 10 

(498) INFORMATION FOR SEQ ID NO: 498 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 498: 

Ala Ala Ser Thr Leu Asp Ser 
1 5 

(499) INFORMATION FOR SEQ ID NO: 499 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 499 

Tyr Thr Thr Thr Leu Ala Asp 
1 5 
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(500) INFORMATION FOR SEQ ID NO: 500 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 500: 

Phe Thr Ser Arg Ser Gin Ser 
1 5 

(501) INFORMATION FOR SEQ ID NO: 501 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 501: 

Lys Ala Ser Ser Leu Glu Ser 
1 5 

(502) INFORMATION FOR SEQ ID NO: 502 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 502: 

Leu Gin Tyr Leu Ser Tyr Pro Leu Thr 
1 5 

(503) INFORMATION FOR SEQ ID NO: 503 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii). MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 503: 

Gin His Phe Trp Ser Thr Pro Arg Thr 
1 5 
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(504) INFORMATION FOR SEQ ID NO: 504 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 504: 

Gin Gin Gly Asn Ala Leu Pro Arg Thr 
1 5 

(505) INFORMATION FOR SEQ ID NO: 505 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 505: 

Gin Gin Tyr Asn Ser Tyr Ser 
1 5 

(506) INFORMATION FOR SEQ ID NO: 506 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 506: 

Thr Phe Gly lie Thr 

1 5 

(507) INFORMATION FOR SEQ ID NO: 507 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 507: 

Gly Tyr Gly Val Asn 

1 5 
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(508) INFORMATION FOR SEQ ID NO: 508 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 508: 

Ser Asn Gly lie Asn 
1 5 

(509) INFORMATION FOR SEQ ID NO: 509 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 509: 

Asp Tyr Ala Met His 
1 5 

(510) INFORMATION FOR SEQ ID NO: 510 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 510: 

Glu II* Phe Pro Gly Asn Ser Lys Thr Tyr 
15 10 

(511) INFORMATION FOR SEQ ID NO: 511 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 511: 

Met lie Trp Gly Asp Gly Asn Thr Asp 
1 5 
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(512) INFORMATION FOR SEQ ID NO: 512 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 512: 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
15 10 

(513) INFORMATION FOR SEQ ID NO: 513 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 513: 

He Ser Trp Asp Ser Ser Ser He Gly 
1 5 

(514) INFORMATION FOR SEQ ID NO: 514 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 514: 

Arg Glu He Arg Tyr 

1 5 

(515) INFORMATION FOR SEQ ID NO: 515 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 515: 

Glu Arg Asp Tyr Arg Leu Asp Tyr 
l 5 
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(516) INFORMATION FOR SEQ ID NO: 516 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 516: 

Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr 
1 5 10 

(517) INFORMATION FOR SEQ ID NO: 517 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 517 : 

Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr val Ala Phe Asp 
15 10 15 



He 



(518) INFORMATION FOR SEQ ID NO: 518 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(^i) .SEQUENCE DESCRIPTION: SEQ ID NO:518: 

Arg Ala Ser Gin Ser He Ser Arg Trp Leu Ala 
15 10 

(519) INFORMATION FOR SEQ ID NO: 519 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 519: 



205 



EP0 592106A1 



Glu Ala Ser Asn Asp Leu Ala 
1 5 



(520) INFORMATION FOR SEQ ID NO: 520 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 520: 
Asp Phe Tyr Met Glu 



(521) INFORMATION FOR SEQ ID NO: 521 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 521: 

lie lie Trp Asp Asp Gly Ser Asp Gin 
1 5 

(522) INFORMATION FOR SEQ ID NO: 522 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 522: 

Gin Ala Ser Gin Ser lie lie Lys Tyr Leu Asn 
15 10 



1. A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 
method comprising: 

(a) determining the conformational structure of the variable region of said rodent antibody or fragment 
thereof by constructing a three-dimensional model of said rodent antibody variable region; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystall ographic 
structures of a sufficient number of rodent antibody variable region heavy and light chains to give a set 
of heavy and light chain framework positions wherein said set is identical in 98% of said sufficient num- 
ber of rodent antibody heavy and light chains; 



1 



5 



Claims 



206 




EP 0 592 106 A1 

(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and light chain 
surface exposed amino acid residues using said set of framework positions generated in said step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface ex- 
posed amino acid residues that is most closely identical to said set of surface exposed amino acid re- 

5 sidues defined in said step (c), wherein said heavy and light chain from said human antibody are or 

are not naturally paired; 

(e) substituting, in the amino acid sequence of said rodent antibody or fragment thereof to be humanized 
said set of heavy and light chain surface exposed amino acid residues defined in said step (c) with 
said set of heavy and light chain surface exposed amino acid residues identified in said step (d); 

10 (f) constructing a three-dimensional model of said variable region of said rodent antibody or fragment 

thereof resulting from the substituting specified in said step (e); 

(g) identifying, by comparing said three-dimensional models constructed In said steps (a) and (f), any 
amino acid residues from said set identified in said step (d), that are within 5 Angstroms of any atom 
of any residue of the complementarity determining regions of said rodent antibody or fragment thereof 

75 to be humanized; and 

(h) changing any residues identified in said step (g) from the human to the original rodent amino acid 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; 
with the proviso that said step (a) need not be conducted first, but must be conducted prior to said step 
<9>. 

20 

2. The method of claim 1, wherein said rodent antibody is an antibody fragment 

3. The method of daim 2, wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
a Fab fragment, a Fafc>2 fragment or a Fab' fragment. 

25 

4. The method of claim 1 or 2, wherein said step (d) identifies a set of naturally paired heavy and light chain 
surface exposed amino acid residues that is most closely identical to said set of surface exposed amino 
acid residues defined in said step (c). 

5. The method of claim 1 or 2, wherein said surface exposed amino acid residues are those residues whose 
30 solvent accessibility is above 30%. 

6. The method of claim 1 or 2, wherein the rodent antibody or fragment thereof to be humanized is a murine 
antibody. 

35 7. The method of claim 6, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 





Light Chain 


40 


Position 


Human 


Mouse 




1 


D51 E34A5S5 


D 76 Q 9 E 6 




3 


V38Q24S24Y6 


V63Q22L5 


45 


5 


T61 L37 


T87 




9 


P26S26G17A14L7 


S36A29L17P5 




15 


P62V25L12 


L47P30V8A7 


50 


18 


R57S 18T13P6 


R38K22S13Q12T9 




46 


P94 


P82S9 




47 


G89 


G71 D18 


55 


51 


K43R31 


K70Q13R8T5 




63 


G91 


G98 
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K54L40 
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116 


R60G33S5 


R89G9 




117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


Heavy Chain 




Position 


Human 


Mouse 


20 


118 


E47Q46 


E 59 Q 29 D 10 




120 


Q83T7 


Q 68 K 26 




122 


V59L15Q13 


Q57V27L5K5 


25 


126 


G54A23P18 


G36P30A29 




127 


G53E22A14D7 


E45G43S6 




128 


L61 V31 F7 


L96 


30 


130 


K 46 Q 41 E 5 


K52Q27R17 




131 


P95 


P91 A5 


35 


132 
136 


G74S 16T7 
R53K23S17T7 


G82S17 
K66S17R13 




143 


G96 


G98 


40 


145 


T46S32N9I7 


T63S19N7A5D5 
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P84S10 


P89H7 
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G93 


G 71 E 24 


45 
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K76Q10R8 


K50Q30N10H5 




183 


D26P25A17Q10T7 


E31 P22D 17A12Q 11 




184 


S 70 K 9 P 8 


K 42 S 37 T 6 


50 


186 


K53Q22R7N5 


K83Q7 




187 


G66S21 T5 


G62S18D10 




195 


T30D26N19K7 


T 36 K 30 N 26 D 6 


55 


196 


S91 


S76A16 




197 


K65I8T8R5 


S46K34Q11 
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208 


R46T18K17D6 


S67A14T11 


209 


A50P21 S13T8 


E88D7 


210 


E46A18D 13S9Z8V5 


T53S43 


212 


T91 




Table 1 



The method of claim 1 or 2, wherein the rodent antibody or fragment thereof to be humanized Is murine 
antibody an ti-N901. 

The method of claim 8, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34A5S5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V63Q22L5 


5 


T61 L37 


T87 


9 


P26S26G17A14L7 


S36A29L17P5 


15 


P62V25L12 


L47P30V8A7 


18 


R57S18T13P6 


R38K22S13Q12T9 


46 


P94 


P82S9 


47 


G89 


G71 D18 


51 


K 43 R 31 


K70Q13R8T5 


63 


G91 


G98 


66 


D43S25A9 


D38A26S26 


73 


S96 


S 90 I 5 


76 


D43T18S16E15 


D67S 15A5K5 


86 


P44A27S17T8 


A50P11T8E7Q6 


87 


E71 D 11 G7 


E91 D6 


111 


K 74 R 12 N 6 


K93 


115 

( 

116 


K54L40 


K87L5 


R 60 G 33 S 5 


R89G9 


117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 


Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E 59 Q 29 D 10 
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120 


Q83T7 


Q68K26 




122 


V59L15Q13 


Q57V27L5K5 


5 


126 


G54 A23P18 


G36P30A29 




127 


G53E22A14D7 


E 45 G 43 S 6 




128 


L61 V31 F7 


L96 


10 


130 


K 46 Q 41 E 5 


K52Q27R17 




131 


P95 


P91 A 5 
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G74S 16T7 


G82S17 


15 


136 


R53K23S17T7 


K66S17R13 




143 


G96 


G98 




145 


T46S32N9I7 


T63S19N7A5D5 


20 


160 


P84S 10 


P89H7 




161 


G93 


G 71 E 24 


25 


162 


K76Q10R8 


K50Q30N10H5 




183 


D26P25A17Q10T7 


E31 P 22 D 17 A 12 Q 11 




184 


S 70 K 9 P 8 


K42S37T6 


30 


186 


K53Q22R7N5 


K83Q7 




187 


G 66 S 21 T 5 


G62S18D10 




195 


T30D26N19K7 


T36K30N26D6 


35 


196 


S91 


S76A16 




197 


K65I8T8R5 


S46K34Q11 




208 


R46T18K17D6 


S67A14T11 


40 


209 


A50P21S13T8 


E88D7 




210 


E46A18D13S9Z8V5 


T 53 S 43 




212 


T91 




45 


Table 1 



10. A method for producing a humanized rodent antibody or fragment thereof from a rodent antibody or frag- 
so ment thereof by resurfacing, said method comprising. 

(I) carrying out the method of claim 1 ; and 

(II) modifying the rodent antibody or fragment thereof by replacing the set of rodent antibody surface 
exposed amino acid residues with the rodent antibody humanizing set of surface exposed amino acid 
residues defined in said step (h). 

55 

11. The method of claim 10, wherein said rodent antibody is an antibody fragment. 

12. The method of claim 11, wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
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a Fab fragment, a Fab? fragment or a Fab* fragment 

13. The method of claim 10 or 11, wherein said step (d) identifies a set of naturally paired heavy and light 
chain surface exposed amino acid residues that is most closely identical to said set of surface exposed 
amino acid residues defined in said step (c). 

14. The method of claim 10 or 11. wherein said surface exposed amino acid residues are those residues 
whose solvent accessibility is above 30%. 

15. The method of claim 10 or 11 , wherein the rodent antibody or fragment thereof to be humanized is a murine 
antibody. 

16. The method of claim 15, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3Aand 3B. 
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Light Chain 




Position 


Human 


Mouse 




1 


D51 E34A5S5 


D 76 Q 9 E 6 


20 


3 


V 38 Q 24 S 24 Y 6 


V63Q22L5 
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T 61 L 37 


T87 
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P26S26G17A14L7 
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40 
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P44A27S17T8 
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E 71 D 11 G 7 


E91 D6 
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K74R12N6 


K93 


45 
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K54L40 


K87L5 
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R 60 G 33 S 5 


R89G9 




117 


Q 50 T 37 E 6 P 6 


A74Q14P5R5 
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Heavy Chain 




Position 


Human 


Mouse 




118 


E 47 Q 46 


E59Q29D10 


55 


120 


Q83T7 


Q 68 K 26 




122 


V59L15Q13 


Q57 V27L5K5 
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Table 1 



17. The method of claim 1 0 or 11, wherein the rodent antibody or fragment thereof to be humanized is murine 
antibody anti-N901. 

18. The method of claim 17, wherein said set of framework positions of surface exposed amino acid residues 
is defined by the set shown in Table 1 and the alignments set forth in Figures 3A and 3B. 
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Human 


Mouse 
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D51 E34A5S5 




D 76 Q 9 E 6 
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V 38 Q 24 S 24 Y 6 




V63Q22L5 
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Mouse 
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Attempt to build loop by 
finding canonical forms 



Loop to be modelled 



No canonical form ! 



CDR length 
N = 5 or less 



CDR length 
N = 5,6or7 



CDR length 
N = 8 or more 



Search database for 
backbone conformations 



1) Overlap loops onto framework 

2) Correct sequences 

3) Add explicit hydrogens 

4) Correct atom order 



Construct backbone 

by conformational search 



Delete mid section of each 
loop and construct with 
conformational generator 



Construct sidechains with 
conformational generator 



Calculate energy of each conformation 
using the EUREKA forcefield 



Select from the five lowest energies 
by FILTER algorithm 



FIG. I 



MODEL LOOP 



215 



EP 0 592 106 A1 




EP 0 592 106 A1 



sssssssssssi 

' — * * — • t~* t—* HH HH » — I < >— 1 I — I I — * 

SSwwSSS'wwwww 
cov>CQtocotr}cocr>cncococ/> 




UHI8ISS330V 



217 



EP 0 592 106 A1 



© + O 

co 

OS 
Q 

$ 
2 

OS 
2 
CO 





c? 

0) 



3 



in 




r- 


00 




o 




<N 


CM 




fN 


CN 




m 


O 


§ 


§ 


§' 








2 








§ 


§ 


§ 


Q 


Q 


Q 


Q 


Q 


Q 


Q 


Sf 


g 


g 


O 


8f 


g 


O 








w 






w 


CO 


CO 


CO 


CO 


CO 


CO 


CO 



oo 



O 



CO 


CO J 






X 


o 


£ 


H 


o 




M 




CO 


H 




a 


o 




CO 


CO 




to 


CO 






os 












U 






CO 




M 


t-t 






CO 


o 




g 


c* 


u 


□ 




o 












CO 


CO 




> 


> 










5 






CO 


CO 


o 


a — 


D 


CO 




04 






O O 

CO CO 

o o 



m 








cn to 




<U 












u 
































U — U 












•H T3 -H *— 




& 








jJ CD jJ T3 




0) 












CO 








Kf 0) (N W QJ (J 










O 






c 






& 


5 -h ^ ijb'Hji'w 




•H 








X ^ &i X \ ^ 










J 


</> u *J »iJ J 3 






r-i 




T-t 


nnaai wh n 




u 


o 


J 


o 


CNOOQ^OOCU 


o 




a> 


o 


a> 


>£c*U>Eo>0S 


a> 




2 




2 


* — z — * — z — 


2 














Cn 


t-t 


CM 


m 


in vo r- 


i-H 


■H 
^3 













o 

















tr 












a> 

0) 






SU 






«H 


















<o 






u 






u 






-H 






*H 






AJ 


a> 




4J 






2 Cfeii 




C ffl 


CD 




< Q)(N 






Q) 


CJ 


o 


? 'O > 


to 




TJ > 


ITJ 




5 -h m: 






•H K 


U-l 


\ 


x -v o>x 




U 










0 


rH 


Du in rH as pq 


cn th 


<n 


O 


N OOQ^J 


O o 


CD 


a> 


> O > E c* OS 


2 


— Z 




it: 


— z 




m 








r* 





219 



EP 0 592 106 A1 




o 

vo 



O 
co 

s 

02 











J 




o 
a: 




s 


o 


O 

as 


O 
?< 






2 


— o 


2 




< 












X 


S 


S 


s 

02 


S 


s 








o 




o 


u 




co 


CO 


co 


CO 


CO 




CO 


o 


co 


CO 


co 




> 


> 




> 


> 


o 












CN " 




o 


1 






r-t 


•1 


> 




I- 


I 






w — 









CO 

co 
> 



CO 
CO 

> 
►J 

1 





co 




in 


V£2 




00 


m 


Cl 


n 


m 




on 


m 


§ 


O 


O 


O 












55 


2: 


§ 


§ 


g 


Q 


Q 


O 


Q 


D 


Q 


Q 


S 


g 


& 


Of 

CO 


8 


EQ 


EQ 


CO 


CO 


CO 


CO 


CO 


CO 


CO 






vo 


ON 


ro 




o 






o 


CO 


o 




rH 






1-H 




rH 




rH 




Cu f£ Cu 
01 02 DC 



CO 



s 



I 



02 



B 

(0 

s 

•J 
CO 

i 

Cx, 
•J 



CO 
02 



CD 



w 
QJ 
O 

§ 

a 
cr 
a; 
co 



to 



2 ? 



x 



cr 

to 



03 











r-t 
















cfl 












o — 


U 












•h in T3 














u o o 


jj <N TJ 














Cr* dl 












CD VD MH 


DO U 








o 






T3 «-3 cfl 












•r4 O U 


-H 0« 








v. 


in 


v. cnro 






X 




X 


o 


*J X CN 


U X 3 


X 


rH 




rH 


o 






rH 


o 


— l 


O 


so 


O O Q O 


0 O QJ 


O 


a> 


O 




m 


Ec^U J 


E cn 02 


cn 


2 




2 


O 


— 2 —a 


— 2 — 


2 




CN 


m 




in o 




r-t 



o 



•«h in TJ «h m «— 

Jj O HI JJ CN TJ 

»j diiDw 0) o u 
O <d 13 J (0 

X *H C) V-l -H 

v. in v. 0>ro \ m 

X O 4J X CNUX3 
r-» O COHDiH IflH 1ft 
O VOOOQOOOQ) 

<T\ r-»ecr»Or-JecT>02 
2 U~2 — (X — 2 — 

m ^ in vo 



220 



EP 0 592 1 06 A1 




FIG. 5 



221 




222 



EP 0 592 106 A1 



Knowledge base 

1. Brookhaven databank 

2. Antibody sequence database 

3. Antibody structure database 

4. Loop database 



T 



Analysis 



T 



Framework 
construction 



Modelling 
protocol for 
each CDR 
I 



Database 
construction 



Database & 

ab-initio 

construction 



T 



ab-initio 
construction 



canonical 
construction 



Analysis and validation 

1. Energy screening 

2. Filtering 

3. Torsional clustering 

4. Comparison with canonical structures 



FIG. 7 



Loop 
insertion 
■ 



Energy 
minimisation 

I 



FINAL 
MODEL 



223 



EP 0 5921 06 A1 

u f\ ^4 



H2 ^ ^ 




3D6 36-71 D1.3 Gloop-2 

FIG. 8 




225 




226 



EP 0 592 106 A1 




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

Loop length 



FIG. 10 



229 



EP 0 592 108 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 93 30 7051 



DOCUMENTS CONSIDERED TO BE RELEVANT 



I Category 



Citation a* i 



Relevant 

to i 



CLASSIFICATION OP THE 
APPLICATION (Int. Q.5 > 



D,A 



D,A 



P.A 



MOLECULAR IMMUNOLOGY 
vol. 28, no. 4/5, 1991, GB 
pages 489 - 498 

PADLAN A E 'POSSIBLE PROCEDURE FOR 
REDUCING THE IMMUNOGENICS OF ANTIBODY 
VARIABLE DOMAINS WHILE PRESERVING THEIR 
LIGAND-BINDING PROPERTIES 1 

Materials and Methods, p. 490, 491, 
Tables 1-3 * 

WO-A-9 109 967 (CELLTECH LIMITED) 
11 July 1991 

p. 5, second paragraph, p. 6 second 
paragraph, "Rational" pp. 19-23 * 

EP-A-0 519 596 (MERCK & CO. INC.) 
23 December 1992 
* Claims * 



C12N15/13 
C12N15/62 
C07K15/00 
C12P21/08 



Tbe 



report has been drawn ap for all 



TECHNICAL FIELDS 
SEARCHED OnLCLS) 



C07K 



Ratter ua 

MUNICH 



DatsafcaaetfaOaaaf tat a«t» 

12 JANUARY 1994 



Germinario C. 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant If taieo alone 
Y : particularly relevant If combine* with 

document of tbe lane category 
A : techxologtal background 
O : BOD-wrttteo dbdosare 
P 



T : tmaory or arindplc underlying tbe Invention 
E : earlier patant daczuaact, but publlsbeal on, or 

after the filing late 
D : document died la tbe application 
L : tnonent cited for other reasons 

a : neater of tbe cam* patent family, corresponding 



230 



